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l^niial for Engineering Department. 

« Addenda and Corrigenda Slip No. 6 . 

Im Addradar-* 

(1) Page 72, para* 286<— *Be£ore the words ** Oreosoted 

Oonglas Fir ** interpose 
“ Deodar and after “ Doag- 
las Fir” add ** and other 


( 2 ) 


105, 


U. 'XTorrigenda-— 

(1) Page 8, para. 


(2) 

C«) 

(*) 


C«) 


(8) 

<») 

<10) 

<ll) 


18. 

68 . 

91, 

77, 


08, 


<7) 106. 


.. 119, 

H 121. 

.. 121. 
121 . 


.Mrnee Qtinn, 

J3 im« n t nr 19 ^. 


treated soli wood sleepers.” 

' 370— The formula noted ielow to be 

added — 

/ 2 2 
D=sK8 +4B. D— D 

15— In the last line the words ” or 
Engineer-in-Charge ” should 
be omitted. 

66— In the penultimate line of this ' 
para, the word 
should be ** District fingi- 
neer*8 

212(a)— ‘Omif ** 1 Doz. metal 

brushes*” 

234(2)— The word ”hal£” in the 
penultimate line of this clause 
should be omitted. 

262— In supersession of the previous 
oorrigendum this para should 
read as follows — 

** A or inch diameter anger 
is to be used for boring holes 
for Deodar sleepers and f in. 
auger for soft wood sleepers, 
for f in. square Dog spikes.” 

337— The word ” Experiment ” in 
the margin should be ” Ex- 
pansion.” 

373A— In the second line of para. 2 
of the addendum previously 
issued the word '‘caps” 
should be o>n*€Oted to 
•• oapes 

441— In the last line the 

” 449 ” should be ” 447.’ 

443 — In the first line the figures 
443 ” and ” 444 ” should be 
” 441 ” and ” 442 ” reapeot- 
ively. , 

445— In the last line the figure 
” 445 ” should bo ” 443.” 

447— In tbe third line the figares 
« 443 ” and ” 444 ” should be 
« 441 ” and •• 442 ” respeot- 
Ively. 

jr. B. ilONK, 
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It muat be clearly understood that 
this manual does not supersede nor 
alter in any way the rules contained 
in the State Railway*- Codes nor the 
General rules for open lines Indian 
State Railways nor Subsidiary Rules 
in force on the East Indian Railway. 

^ It contains no reference to sig- 
paliingand Interlocking as the inten- 
!mn is to issue a separate Manual 
the subject. 
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Every Officer and Inspebtor of the Eng* 
ineering Department should liave in his possession 
a copy of the following : — 

Schedule of Maximum, Minimum and Recommended 
Dimensions. 

Manual for the Sruidance of the Engineering Depart- 
ment. 

East Indian Railway Working Time Table with 
Appendix. 

Telegraph Code Book. 

Coles* Notes on Permanent Way Materials (Engineers 
and Permanent Way Inspectors.) 

All Engineers Offices should have a copy of 
the following for reference and Inspectors should 
have such as are considered necessary:— 

State Railways— General Rules for Open Line, 

State Railway Open Line Code Vols, I. and 11. 

State Railway Construction Code. 

State Railway Code for Engineering Department 

Ciril Service Regulations. 

Civil Account Code. 

Fundamental Rules and Supplementary Rules. 

State Railway Provident Fund and Gratuity Rules. 

East Indian Railway — Hand Book of General Rules 
and Regulations of all Departments. 

Land Acquisition Act I of 1894. 

Bengal Land Acquisition Manual. 

Collier's Bengal Municipal Manual. 

Bihar and Orissa Municipal Act. 

United Province Municipal Act. 

Bengal Local Self Government Act, 1885. 

Bengal Village Self Government Act, 1919. 

Indian Factories Act, 1911 and Amendment of 1922. 
Indian Workmen's Compensation Act, 1923. 

Code of instructions for the guidance of Public Works 
Officers in the erection and testing of lightning 
conductors 

Rules for storage of petroleum and dangerous spirits. 
Evles governing Churches and Cemeteries. 
Molesworth's Pocket Book of Engineering Formnlsr, 
Chief Engineer's oircolars. 
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CHAPTER L 

GENERAL BULBS RELATING TO THE CONDUCT 
OF ALL RAILWAY SERVANTS. 


1. The Indian Railways Act IX of 1890 as amended by 
Aofc IX of 1896 defines a ** Railway Servant** as any person 
employed by a Railway Administration in oonneotion with 
the service of a Elailway. 

2. All sejcyiiiits holding situations of tmat are liable to 
be leq aired to give security for their faithful service in 
accordance with the rales of the Railway. 

Notb. — U nder this rule menial# receiving salaries of not less than 
Bs. 16 per menBem are required to execute agreements. The Adminis- 
tration may however in any case in which it is thought desirable require 
the exeonUon of agreements by menials drawing a salary less than Bs. 16 
per month. 

3. Applicants in India for employment in an officer or 
saborJinate grade are to undergo a strict medical examine tion 
prior to engagement Medical certificates for employment 
will not be accepted unless signed by one of the Medical Officers 
appointed by the Administration. 

Applicnuts will at the same time, if required to do b 0 | have 
to pass aa examination for eye sight. 

Every servant whose duties necessitate his knowledge of 
or dealing with signals must have his vision tested and re- 
tested periodically by a Medical Officer of the Administration. 

An employ 6 belonging to the clerical stafT, if required to 
work on the line, or in charge of trains, must undergo the 
above test befora commencing his new duties. 

4* Every Railway servant shall, before leaving the 8er« 
vice, give the Railway Administration the notice specified in 
his agreement (if any) or if no notice is so specified, then one 
month’s notice in writing, 

4 A. When a railway servant leaves the service be must 
deliver op to the RailWay Administration or to a person ap- 
pointed by the Railway Administration in this behalf, any 
property in his custody which belongs to the Railway Adminis- 
tratioD.” 

All employes of the Railway are strictly forbidden to 
employ any of the stafPon private work either during or after 
the usual hours of duty. 

2 
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6« All servants of the Railvray moat devote themselves 
exol naively to its sei vioe, and must not engage In any trade or 
bnaineBa> either dir ectlv or indirectly (see Section 137 Indian 
Railways Act IX of 1890) 

Section 168 of the Indian Penal Code: — 

Whoever, be'ng a p iblio servant, and being legally 
bonnd as suob pnblio* servant not to engage in 
trade, engages in trade, shall be punished with 
s'Hiple imprisonment for a term which may extend 
to one year, or w th fine or with both.*’ 

7. Before a Railway employe cnn be handed over to 
the Police for arrest for a breach of Hailway regulations, the 
responsible officer should in all possible oases obtain, by wire 
or otherwise, the approval of the Head of the Department 
or Divisional Superintendent concerned. 

8« Railway seiwants absent from duty without leave, or 
without medical certificsate from the authorised Medical Officer 
or bia Assistants, or from illness caused by tbeir own indis- 
cretion, will render themselves liable to dismissal or fine. 

9. Ratlwoy servants posted at stations where there is no 
Railway Medical Officer or Chaplain may ia oases of illness 
make application for medical or spiritual aid or for sick leave 
by telegraph, free of charge. In the event of a servant be- 
coming incapacitated for duty through sudden illness a report 
must at once be made of the fact to bis superior officer. 

10. The possession of a medical certificate does not entitle 
an employe to quit the station at which heis employed witliout 
the hpeciaL permission of the Medical Officer i^ranting the 
certificate. An employe who when sick and under treatment 
quits his station without such permission renders himself liable 
to summai'y dismissals 

11. Any employe of the Administration in whose family 
any contagious or infect ous diseases occur must at once report 
the fact to the nearest Medical Officer of the Administration, 
who will, after due enquiry, give him a certifionte in the 
authorized form. He must also go off duty until given a cer- 
tifioate by the Administration’s Medical Officer permitting 
him to resume duty. 

1. The contagious and infectious disesses retBrved io in 
the above paragraph are Plague, SniihlUPoz,. Cholera, Dip-' 
theria, Soa*'Iatina, Typhns and Ohioken^Pox. 

2. An employ^ put off duty under the opeiatton of this 
rule shall not quit the station at which he is employed without 
pertnicsicn nor be allowed tolmix with residents or attend 
reading-rooms or public entertainments, or places of worship, 
during the time he is off duty. 

2A 
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3. (a). All olerzoal and anbordinate establiahment kept 
awaj from work ander oertifioates from the Administration’s 
Medioal Officers on this account maj be allowed fall paj. The 
period of absence under quarantine will not affect any o.'iaaal 
or other leave that may have been earned. 

(&). These rules also^ apply in the ease of menials of 
ail departments who are monthly paid servants and are not to 
be affeoied when substitutes are engaged to carry on the 
duties of absentees, the oost of any substitute being treated as 
additional. 

( 0 ). Half pay only will be granted to all menials who 
are daily paid' servants when they are placed under qua* 
rautine and go into segregation camps. 

4. In connection with cases of small.pox in the families of 
employes, when it is found that vaccination has not been taken 
advantage of« men put off duty on this account will not be 
allowed the piivilege of being granted paj under clause 3 (a). 

5. This rale will be held to apply to the whole of their 
families with the exception of children under 3 months' old. 

12. Intemperate habits are a disqualification for Railway 
service and a man known to be intemperate, whether on or off 
duty, is liable to dismissal for that cause alone. 

13. Whenever an employ^ is judicially convicted of any 
offence a oopy of the decision should be sent to the Head of 
the Department or Division in which he is employed in order 
that such action as may be deemed proper may at once be 
taken in the ca§e. 

14. Subordinate Officers, Inspectors, clerks and others 
are strictly forbiJden to grant testimonials or certificates of 
character or ability to their subordinates, 

15. No oertitioate is to be given to any Railway Set van t 
while he is in the service of the Railway. All certificates given 
to any class of subordinate on his leaving the service of the 
hallway for any cause most be approved and oouutersigned 
by the Chief Engineer or Divisional Superintendent, er* 
Engm c c r in ohaen ew 

16. Oezilfioaie of employees who resign or leave the 
service before completine one year service without fault need 
not be countersigoed. The signature of an officer of the rank 
of EzecutiTe Engineer is sufficient. 

17« Railway Servants having reason to walk along the . 
line are warned to walk clear of the rails nnless required 
to do otherwise in the execution of their duty. On the double 
line^ if walking on the cess, they should always walk on the 
right so as to fase trains approaching on the adjacent track* 
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CHAPTER n. 

RESPONSIBILITY OF ENGINEERS AND INSPECTORS 
FOR SAEB EXECUTION OF WORKS. 

18. 'The atieniion of all Engineers is called to the 
obligation that rests on them to oocsider carefully the methods 
to be adopted in carrying out works committed to tneir charge 
and to give all directions required to ensure that the works 
are carried out in a sate and workmanlike way. 

19. ^ The Engineer in char 40 or Soperintendent, Way and 
Works, not relieved from any part of this obligation by 
the fact that he may have an Assistant Engineer in more 
immediate charge of supervision nor is the Assistant En- 
gineer any the less responsible for work being properly 
done when he has an expeiiencel subordinate watching the 
work. Nor on the other hand is the subordinate less 
responsible because he has officers orer him who are also 
responsible. 

If anything goe=i wrong each man who might have 
prevented it by timely warning or directions is to blame for 
his neglect to prevent it. 

It is impossible to lay down precise rules for the 
guidance of Hngineers in carr ing into effect these principles. 
Obviously there is a limit to the amount of personal attention 
which a District Engineer or Superintendent, Way and Works, 
can give to the details of a particular work, in the necessity 
he is under of attending to many other equally important duties, 
auii the same thing applies in a measure todocal Engineers. 
But where works are to be carried out in which mistakes in 
execution will iuvolvo'possible danger to life or property. Engi- 
neers shouM prefer to err on the aide of being too full and 
explicit in their instructions rather than on the other side and 
in all matters of importanoe should put their instructions in 
writing. 


20. Where drawings are issued from the Chief 
Engineer’s office the Engineer in charge or Superintendent 
Way and Works, is expected to study upd to ondexutaud 
them and not to be satisfied with passing them on to his 
assistant for execution. He should add any orders which 
he thinks a^e required to ensure the work being properly 
executed. 


If he has any reason to suppose that any matters 
have been overl^ked or misnnderstood In preparW plans 

ChirfBnSw** ** represent his views to the 


The ahsenoe of instructions 
which can be used in any If 

be aaked lor. 


or orders te not a plea 
they are wanted th^ can 
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CHAPTER m. 

HANDING OVER CHARGE. 

21« As cases have occurred of Engineers having proceeded 
on leave or transfer withont leaving proper notes for the guid- 
ance of their sncoessors and leaving contractors’ claims, etc., 
nnad justed the followin*g rules are laid down for compli- 
ance 

(a) The Emrineer ti be relieved will give the Reliev- 
ing Engineer a complete note shewing the bonndaries 
•of the charge which is being handed over, the 
disposition of the staff, the description and condi- 
tion of the permanent way, the behaviour of any 
large rivers within this area with information 
about floods, breaches and so forth. He will give 
a complete list of all works in hand and the orders 
remaining to be complied with and of snoh matters 
as moat require attention, with full explanation of 
any peculiarity of circumstances or apprehended 
difficulties. He will also give the Relieving 
Engineer a brief outline of any matters of general 
or particular interest that are at present engaging 
his attention or are peculiar to the Division. A 
copy of the list and memorandum shall be sent 
to the Chief Engineer. 

(5) He will also furnish the Believing Engineer with 
a complete statement of all unadjusted claims with 
the reasons for their not having been adjusted in 
due course and a report as to any complication 
likely to arise owing to their non-adjustment. This 
statement should be accompanied by a “ No claim ’’ 
Certificate in the annexed form from each contrac- 
tor working under him. In the event of there 
being claims outstanding the particulars of such 
claims should be fully entered. In either case the 
form should be clearly sigueii by the contractor 
with his thumb impression if necessary and should 
be witnessed by two witnesses of whom one at least 
shonld be an independent party. It should be 
particularly noted that no space shonld be left on 
the body of the document for other clHims to bo 
surreptitiously ard possibly fraudulently entered 
after the document has been signed and witnessed. 
The Believed Engineer should sign each document 
to guard against substitution. 

(o) When the above have been complied with and the 
Believing Engineer shall have visited such onU 
stations and works as he shall consider necessary 
the Believing Engineer will report to bis Superior 
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Offioer ibat tbe transfer has been oompletea. 
He will take the opporianitj of brinf^inf? to notice 
anyth log irregular or objectionable in the oondnot 
of business in the oharge whioh he is taking over 
that may have come officially under his notice. 

(ci) An Engineer who fails to bring to notice within 
a reascnable period any deficiency or defect in 
work or stores taken over from his predecessor 
will be held re<9ponsible for the same^ both as to 
quantity and quality, so far as it may have been 
practicable for him to ascertain. 

(e) In case of disagreement between the Relieved and 
Relieving Engineer a reference is to be made to 
their Superior Officer. 

The same procedure should be adopted iu the case of 
Inspectors. 

22. When an En$ 2 rineer or a Subordinate is transferred 
from one station to another the latter station shall not be consi- 
dered his head-quarters until he has Cormally taken over 
charge. 
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OoDiraotor Ramhukah^ 

Address KalipoJcur Lane^ Asanaol^ 

W^orktngf under Babn J N, Muharjea^ Ondalm (a) 

I Rambuksh, (6) do Hereby declare that 1 have no claim 
against the Bast Indian RaUway Administration foi' works 
done by me on the Rijbundh seotton unJer ktr, JP. Ghristic, 
(c) Sub^Biviaion'il Engineer^ Ondal (d) with the exception o£ 
the following three (e) items which are s ill in progress or 
under dispute 



(o) Name of Inspeetor to be given and bead quarters* 
(b) Name of Oontracftoif. 

(e) Name of Knglaeer. 

(d) Head-quattere of Engineer* 

(•) Number of iteme to be specified. 


Signature of Witness. 


Signature of Contractor. 


Signature of Witness. Signature of Relieved Engineer. 

Kotb.— A nything unnecessary in this form may be deleted snd such 
alterations should be initialled by the Contractor and 
Relieved Engineer* 
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CHAPTER IV. 


^ AGBBBMENTS WORK OBE)BBS, STRUCTURAL 
WORKS, MEASUREMENT, Etc. 

23* In order to prevent eontraotora from potting in clnims 
for work in excess of Work Orders given to them and to pub 
the issue of Work Orders on a proper fi)ot.inir» the following 
nhbioa printed in English, Urdu* Bengali and Hindi should be 
posted up in a oonspionons position at places where contractors 
oome for payment, or at any other places considered snitable. 

.. BAST INDIAN RAILWAY. 

Nones TO CONTRAOTORS. 

Agreements and Work Orders, 


No work is to be undertaken by any Contraobor until be 
has been given a Work Order or Agreement signed by the 
Engineer, who is in charge of the work, nor must any work in 
addition to that entered in the Work Order or Agreement that 
has been signed by the said Bngineer be undertaken by the 
Contractor until such additional work has been entered on the 
Work Order or AgMement and the entry duly signed by the 
said Engineer, who is the only person authorized to give Work 
Orders or Agreements to Oontraotors, subject to the approval 
of the District Bngineer or the Superintendent, Way and 
Works. 

The Contractor must satisfy himself before starting work 
^that all items of work have been entered in the Work Order or 
Agreement, and that it has been signed by the Engineer who 
is in charge of the work. 

No claim for any work done other than what is entered 
on the Work Order or Agreement will be entertained. 

By order. 
Engineer. 


94. In wder that there may be no mistake it is necessary 
that all units of calculations and mtes in Work Orders and 
Agreements should be entered in words as well as in figures. 

25. The approximate value of the woric to be done should 
be entered at the top of each Work Order or Agreement. 

26- Measurements of all work orders or agreements f6r 
Rs. 800/- and over are to be taken aod enterod in a measure- 
ment hook by an Engineer in person or failing this measure- 
ments are to be endorsed **oheoked, verified and found correct** 
Jyj an Engineer. 
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Measarement of work orders or agnements under Be. SOO/- 
may be taken and entered in a measnremenb book by an 
Inspector. 

27. No works coating over Ra. 300/* may be'divided into 
two or more Work Orders in order that tbe Engineer may 
evade tbe responsibility of measuring the same. 

28. The practice of making t)nt a Work Order c^ter a 
work has been completed is highly objeotionablo and must on 
no aooonnt be resorted to except in crises of serious emergency. 

29. Verbal orders are to be avoided. They are liable not 
only to misapprehension at the time but to be repudiated after- 
wards. They cannot therefore be accepted as a sufficient 
warrant for commencing any work or oarrjrioi? out any devi- 
ation on the sanctioned plan of the work or incurring any 
liability. This is not, however, to interfere with the prompt 
obedience of every officer to the lawful orders of his superiors, 
but the written confirmation of such orders mnst be at once 
solicited by tbe officer addressed, failing which he will be held 
responsible for any expense incurred or any damage oansed by 
the action taken. 

30. No material alteration, .to standard designs may 
be made in carrying out any work without the approval 
of the Chief Engineer. Should any alteration of importance 
involving additional expense be considered necessary a revised 
or supplementary estimate should b© submitted for sanction. 
In urgent cases, where the delay thus caused would be 
inconvenient an immediate report of the circumstances must 
be made to the Chief Engineer (or the Divisional Superin- 
tendent where tbe work is under his control) and dealt with 
as tbe case may require. 

31. Where important structural alterations are contem- 
plated, though not necessarily involving an increased outlay, 
the orders of the original sanctioning authority should be 
obtained. 

32. No structural alterations are to be made to any build- 
ing without tbe sanction of the competent authority evdh when 
such alterations might not require sanction on the ground of 
expenditure. 

33* All works must be carried out as rapidly as is possible 
with reference to the funds allotted and soundness of ©xecnlion. 
All interruptions of large works in progress should be reported 
immediately to the Chief Engineer, the causes and probable 
duration of such interruptions being duly explained. 

34. A strict record must be kept of the nature and depth 
of the foundations of all important stmotuTOS. For oulv^rt^ 
and small buildings a note on tbe drawing will be sufficient bat 
for all major bridges, large buildingsl and generally all strno- 
tures the depth of the foundations of which exceeds six feet 




plans and cross i _ 
must be ptepam* 
and reduced V 

and of aU footing ^ 

mitted to the office bf tl^a DiSfaCT . v ill# i^SMOorjT io thB 

Wayand Works, within cmo monin #*?»; 
foundations has been begun# 


S6. All nnosnal losses in the manafaciare of maf^eriB/s 
and ali’important accidents in building must, on their occur ~ 
rence, be reported to the Chief Kngineer, or Divisional 
Superintendent. 


86. In lhe execution of works every care shoo Id be taken 
that the safety and convenience (by day and by night) of the 
pnbliti are dulv attended to and that all operations are carried 
out in such a manner as to interfere as little as possible with 
tlie traffic or ordinary pursuils of the people. Drains or open 
founds in the neighbourhood of roads, paths or platfoi'ms 
should strongly be railed off or protected by efficient lamps at 
nigi|t. Temporary roads and bridges should be provided 
when uscessarj. The occupation of laud when practicable 
should be so timed as not to interfere with or involve the 
destruction of standing crops. 


37, No religious edifice shall be destroyed or injured in 
the execution of works without the full and free consent in 
writing of the persons interested in it ; nor without the con- 
currence of the principal civil or political authority on the 
spot, except by the orders of the Local Government within 
whose jurisdiction the edifice stands. 

38. Engineers and Inspectors should keep a note book 
in which they should record any particulars in regard to works 
in progress which they visit which may call for remark and 
any other matters that may come to their notice or orders that 
they may give or be given. These entries should invariably bo 
dated. 


33. (a) On , each bridge or building of any importance 
which is under construction a note book should be kept in 
which the Engineer Or Inspector should enter any information 
which will be of nse in making out final bills or to his succes- 
sor in case of his transfer, , For instance lead of materials, 
daily labour, dates of any stoppage, recommencement of a 
work, causes of delay, class of founds, etc., may be entered. 
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CHAFIER V. 

CONTBAOTORS. 

S9, Oontraotors are the most important factors in Bettinir 
work done qaicklj, cheaply ard, with the reqnisite euperrision 
on the part of the Bnicrineep, in a satisfactory manner. All 
dealings with them, however, require great oantion and taoU 

40« Contractors obviously undertake work only for the 
sake of the profit they expect to make. All members of the 
PJngineerinjE: Department should bear this point in mind when 
dealing with contractors and should treat them in a business 
like manner. 

41, The ^ majority of contractors work on borrowed 
capital, and it is impossible for them to make a reasonable 
profit ui%le$B they are patd regularly It is ahmiutely essentia!, 
therefore, that all work sboutd be measured np at frequent 
intervals and ^^on account*^ payments made thereon. If 
deUys in payments take place it means the contractor loses by 
having to pay a high rate of interest on his borrowed capital, 
and it follows therefore that if a contractor knows he is not 
likely to receive frequent and regular payments he will not 
tender for work except on high rat?8. 

42, Henders^on in bis Contract Manual*’ sayi~ 

Let oommunications of any appreciable oonse* 
*”quenoe be invariably written, and let correct 
** copies, mechanical if possible, be invariably 
kept and be carefully safe guarded to the 
** utmost extent possible in practice and, where 
the stre. s of practical business prevents this, 

** at least a note of the substanee be made at 
•• or near the time.” * 

j 

43. If there is any likelihood of a dispute with a con- 
tractor all documents, measurements, letters, eto , bearing on 
the ease should be at once oolleoted and looked up, and the 
keys kept in the custody of the officer responsible for the 
case. Cases have ocourred where a contractor, with or 
without the conuivauoe of some'* of the office staff, hsa 
got at aud tampered with the documents or made away with 
them altogether. 

44. The responsible Engineer ehoold safeiefy hitn«ilf on 
the following pc^nts before engaging a new (wnbraotor : — 

(•) His position as an independent oontreotor. 

(m) Hie ability to nndertalEe and carry ont the work 
sfttisfaototily, Touched for hy a re^wnsible 
offioiel or fira. 



(Vm) His previous experience on work similar to that to 
be contracted for, in proof of which original 
certifioates or testimonials may be OKlled for by 
the Kxecntive Engineer and the genuineness may 
be verified by reference to the officers who have 
given them. . A copy of such certificates or testi- 
monials ehonid )>e filed for refei-ence in all oases 
in Divisional^offioes. 

Uv') His knowledge, from actual personal investigation, 
of the resources of the district in which the work 
tendered for lies, and his consequent acquaint- 
ance with the safficienoy of the rates tendered, 
of the ciiffioaltiea to be encountered and 
covered by such rates. 

(v) His ability to supervise the work personally, or by 
a competent and duly authorized Agent, 

46. Bhould the contractor intend that payments of all or 
any of his dues be made to an Agent, he must support the 
request by a proper power of attorney. To save delay the 
contractor should be advised to get legal opinion when 
drawing up his power of attorney. All such powers of attor- 
ney must be sabmitted to the Chief Acomnts Officer for 
approval aud acceptance. 

46» Every endeavour should be made to obtain the 
signature of the contractor, or bis duly authorised Agent, to 
all measurements. In oases where the contractor or his 
Agent refuses to attend when his work ?s being measured up, 
an witness mu«t be obtained to the measurement, 

and a note shonld bo made m the Measarenient Book of the 
fact that the contractor or his Agent was given due notice to 
attend the measurements, but failed to appear. 

47 / V^ry often a contractor is supplied with materials, 
cools and stores. Great care should be taken to deduct the 
full amounts due on these from the first bill possible (Tb'**^ 
does not spply to bricks, lime, sand, etc., supplied lo con- 
tractors working on labour rates, bub would apply for in- 
stance to kodalHes supplied to conirao|ors working on earth 
work.) Clear receipts should be obtained from the contractor 
or his Agent for all such materials, etc., made over to him. 
Matter^ concerning these items should be settled promptly. 
Delay in such matters is often very costly. For materials, 
tools, eto., returned on completion of the work by the contrac- 
tor a receipt should be granted promptly by the Engineering 
Subordinate in oliatge of the work. Ho fin'll payment shouli 
he made nntil all dednotions due have been cleared. 

48 * It should ba made an invariable rule to have all 
contnet documents completed and signed before a contractor 
ie idlowed to spend a rupee on the work. 
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49. In the oaae of emrlil^ork oooh m widoniag of banks 
and cuttings it is important to obtain the ooiitractor*a stgna- 
tnre on the original, oroas aeolaonst and Ms acknowledsrment 
in writing that tlie measnremeata shown thereon are accepted 
as the basis of his work otherwise when the work is completed 
a dispute maj arise as to the aotuaV quantity of work done. 

50. Engineers in charge and Superintendents, Way 
and Works, should insist on their Assistants settling all 
contractors ** np to date’’ at least once every three months, 
and clearance certificates should he obtained from the eon- 
tractors stating that there are no miscellaneous claims out- 
standing. It is surprising what claims can be put forward at 
the end of the contract, unless the foregoing procedure is 
strictly enforced. 

51. When a fraud is attempted by a contractor it is not 
sufficient to disallow the ooutraotor’s claims, but it is also 
necessary to make careful investigation of the aotual amount 
of work done, and to record it in detail, so that the accuracy 
and completeness of the measurements can be proved unques- 
tionably later on, if necessary, in a Oourt of Law. 

52. lu the case of any dispute with a contractor care 
shonld be taken to commenoe all correspondence with him 
with the headline ** Without Prejudice.” This safeguai*ds the 
Railway should the correspondeuoe be produced hereafter in 
a Court of Law. 

53* In the event of a dispute with a contractor, when all 
rensonable means have been tried to effect an agreement, but 
the contractor refuses to sign the Final Contract Cet*tificates, 
this Final Certificate should not be withheld, but be forwarded 
to tbe Chief Accounts Officer to tender payment. The con- 
tractor may accept payment if he wishes ” Under Protest.” 
If he does not do ao but brings an action against the Railway 
in a Court of Law he cannot claim interest on the amount so 
tendered. He should be instructed to submit complete detafls 
of bis claim iu writing with a certificate to the effect that 
th 9 se are final. 



CSMpIERta. 

HBlSffBBHaHT BOOCS. 

51* The praoiice of recording metecrcments of works or 
stores on slips of papar or in note books and again fair oopj- 
ing these entries into measnreoient books is irr<*galar as copied 
measarements sre absolnteiy n^iess and of no value as 
evidence in a Coart of liaw or otherwise. 

56. The Measurement Book must be looked upon as a 
most important record since it is the basis of all accounts of 
quantities, whether of works done by daily labour, or by the 
piece or by contract, or of materials received whiob have to 
be counted or measured. The description of the work must 
be luoid so as to admit of easy identifioatiou and check. 

56. Per large works a separate Meosnrement Book may 
be set apart : or, if found more convenient, two or more books 
may be set apart for di£fex*ent classes of work. 

Tbe pages of the book should be machine numbered 
and no page should on any account be torn out, nor should an 
entty be erased or effaced so as to be illegible. If a mistake 
be made it should be corrected by crossing out the ineorrect 
words or figures and rewriting the words or figure**. Any such 
corrections must be initialled* The entries must be made 
directly in the Measurement Books at the site of the work. 
The copying of entries from another roush note book or 
'^sixnilar record is strictly forbidden. A reliable record is the 
object to be aimed at, as it may have to be produced as evid- 
etioe in a Court of Law. 

All blank spaces on pages left blank by oversight should 
be cancelled by a diagonal red line with the wori cancelled ** 
and initials and date put across. 

58. The entri^ in the Measurement Book should be made 
in ink whenever this is possible. If however they have been 
made in pencil the actual measurement entered must not on 
any account be inked over. The calculated results under 
contents or area should however invariably be inked in. 

69. Measupements should be taken by an Engineer or 
Inspector in the presence of the Contractor on his author- 
ised Agent. Due notice should be seut to the Contractor 
advising him to be present. In the event of tbe Contractor 
failing to pnt in an appeal ance or to be represented a final 
hitter by Begistered Post may be sent him to tbe effect that 
bus work will be measured up on a certain stated date 
whether be be present or not. 

60, Wbm measurements are made in the preaenoe of the 
Oontraotor oi^his duly authorized Agent the eniriee in the 
Measurement should be signed and dated by tte said 
Oontnetor or his Agettt^ but if they refuse to do so a note 
to this eSBdt should be entered therein. 

> 6iik Measures must be taken by the District Engineer or 
S^PWlhsteodont, Way and Works, for the systematic cheek of 
the eUtolss in Measurement Books. For ** on account ** bills 

3 
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it is not nesessarj tlmt tho rociordod measaremento should 
rigidly represent the aotnal work done, but oare should be 
taken to guard against overpajmenta. For final *’ bills all 
the oalcnlations in the Measurement Book should be oarefullj 
oheoked in the office of the Engineer in charge or Snperintend* 
ont. Way and Works. 

Engineers will save themselves much trouble if they make 
sneasurement ** Final *’ for all works np to the bed level of 
a bridge or plinth or ground level of a building and obtain 
the Contraotor’s signed aooeptanoe thereof ie ** Final *’• A 
Control otor cannot easily dispute measurements above ground 
level which osn be measured at any time by any person. 

* 

62* Measurement ’Books have sometimes been found to 
have been tampered with and the figures altered. The Engi- 
neers should satisfy 4}hemBelveB that the details of the measure- 
ments Qin wfaioh the quantities are based have not been altered. 

68« ^11 ^antitiea shoqld be clearly traceable from the 

Measurement Book into the document (Contract Certifioate) 
or bill on which payments are made : and a reference to this 
doonment as well as the date of prepatafion of the bill should 
be given by an endorsement upon the^ original entries in the 
Mea^uremeiit Book, which ahoumalBO he scored through on each 
page bf a diagonal red line. No Contract Certificate or bill 
should be signed without thus crossing off the oonnected entry 
in the Measurement Book and the Contract Certifioate should 
invariably bear a reference to the number and page of the book 
in which the detailed measurements are recorded. 

While monthly payments ne^d not be a hard and fast 
rule, and bills may be sent in oftener, if desirable, it should be 
made an invariable practice to measure up and pay for work 
done to date at least onre every three months. 

86. The register of Work Orders should be scrutinized at 
least once a month by Engineers and Inspectors and steps taken 
to have measurements recorded and bills submitted for all 
outstanding works that have been completed. 

66« All the Measurement Books belonging to a Division 
should be serially numbered, and a register of them should be 
maintained in the Divisional office showing the serial number 
of each book, the name of the person to whom icusned, the date 
of issue and the date of its return whmi the book is full* A 
similar register should also be maintained in all Engitieere and 
InspcMrtor^B office. All books, which are in current use, must 
be k^t in safe custody. The eventual return of all Measure- 
melit AkAs to the Division^ or I^w2a office lor vcoord must be 
instated on. They^ust betcmrefnily preservedffbr ten years. 

The Tubs printed at the cMAmnenoeineat of eeoh 
lleMWNKnent jBook tritonld be. eenCaltf etndled luod oerried oot. 


8A 



CHAFTER m 


BBLATING TO LAND BOUNDABIES, Etc. 


68. The Diatric^i Engineers or Divisional Superintend- 
ents, Waj and Work^, should advise the Chief Engineer 
when they observe or receive information of any scheme 
which involves the acquisition of land adjoining East Indian 
Railway bonQ.daries at importimt stations where there is 
a possibility of the Railway requiring additional land for 
extensions. This information should be transmitted to the 
Chief Engineer in order that the soheme may be investigated 
and Railway interests safe-guarded as far as practicable. 

69* No land which does not belong to the Railway is 
to be entered upon or materials or minerals removed from 
same unless the Bailw^ have previously been put in formal 
possession under the lyand Acquisition Act or have entered 
into a properly executed agreement with the owner or obtained 
his permiesion in writing to take possession of such land 
on terms which ere clearly laid down. 

There have been instances in which Civil suits have 
been decided against the Railway due to a great extent to 
neglect in observing ordinary business methods. In some 
eases land has been taken possession of, and ballast broken 
and removed from the land without any terms having fir.it 
been ma^ with tho owner. By exercising a little tact and 
conrtesy in dealing with the owner an expensive and trouble- 
some law suit might have beeu avoided in many such cases ^ 
even if no satisfaotorv arrangement with the owner could 
have been made beforenand. 

There is of course no denying the fact that in some 
eases land has been entered npon withont the necessary 
permission in order to make a oommenoeiuent with urgent 
work* but this is illegal. The Railway Staff have no more 
right than any other Company or individual to interfere with 
the property of other people except in case of accident as 
provided lor under olause 9 of the Indian Railway Act IX 
of 1890. 

90L Permanent- Way Inspectors and Inspectors of Works 
must make themeolves acquainted with the boundaries of 
all Railway land on thmr sections, aud must report promptly 
to the Engineer-m-Oharge when they have reason to believe 
that encro<ichments have hem or are being made on Railway 
land. 

71« n Engineers and Inspectors must see that rights d 
^ way atwoss Milway land axe not allowed to grow up. 



72« JPromjitaotioji be taken to prevent 

sqnattere obtaining any rights to property in the custody 
of the Bailway. 

73. Id all oases where B olasi land lay ontside A’^olass 
land the Goveinment in selling it defined the boundary as 
“the Railway fence.*’ Consequently the land ontside the 
fence does not belong to us, whetHer that fence is according 
to the plan or not. Bxoept where there never was B class 
land outside the A class land the limit of A class land shown 
on plans is onr real boundary even if the fence is not correctly 
placed. 


74. All land permanently occupied for the purposes qI 
a Railway shall have its boundaries defined on the ground 
in snch a manner as to enable such boundaries to be readily 
ascertained and identified. 

For this purpose the boundary of the Railway land 
may be defined by a ooutinnoua wall, fence or ditch, or by 
detached marks, posts or piUars. ^ 

Where the boundary mark is continuous, the boundary 
of the Railway land is to be On the outer edge of the wall, 
fence or ditch, that is to say, the wall, fence or ditoh will 
be situated wholly on Kail way land. 

Where detached marks, such as isolated posts or pil« 
lars, are used, the boundary of tbe Railway land a ill imsa 
along tbe outside of such posts and pillars. Between the 
marks the boundary wall in each ease is to be taken in a 
straight line from the outside of one mark to the out side 
^ of the next mark. 

Boundary marks are to be placed at every corner poiot 
or change from a straight line 

Detached marks are in no case to be at a greater dintanoe 
apart {centre Jho centre) than one-eighth of a mile, i e.', 
660 feet. They are to be of a substantial ohamsiter, act 
easily destroyed or moved by accident or mischief, and are 
to be ol such a siae and form as to be readily found end 
leoognised. 

Bach detached boundary mark is to bear a number, 
and the position and corrsspondiag ntim^r of each detach- 
ed boundary mark is to be shown on the lend plan. 

' WhaCe a fence, wall or. ditch is aitcate4 nt some distance 
wiihip' tbe boundary nhd docs not mark the Srctual limit 
of the Bnilway latid, it will be uesessarj that, in addition 
to auch Jence, wall diteh, Oie actual boundary of the 
^ Bailway land ehidl be pro||eriy minrked and de^ned^ in^acoord^ ^ 
anco ^fth thspe rales, ^ 



BAST INDIAN EAILWAY. 


Engineering Department Mannal. 


OOBRiaBNDUM SLIP No. 9. 

In sapers988ioii of para. 77(a) page 21 substitute the 
foUowing:— 

(a) A liocnae may similarly be granted to oatsiders for 
the laying of pipt^Sy the installationa of eleotrio wires, or such 
other neoesaary purposes In all these oases the Lioena a 
shonld be renewed at least onoe in five years. 

(b) No license for the purpose of cultivation should be 
^granted to Railway servants. Gatekeepers and gangmen who 
are required to live in Railway quarters along the line ontside 
station limits may however be permitted to onltivate only small 
plots of land in the neighbourhood of their quarters. No 
lioense for cultivating Railway land should on any account be 
granted in the Santhal Ferganahs and for a period extending 
over a year at a time. 

(o) This rule will not apply to special coses where laud 
is leased to outsiders for cultivation under Railway Board’s 
sanction nor to the leasing of Railway land to Recreation 
Societies among Railway Staff. In this case also the Lioense 
should be renewed onoe a year. 

Ohist Bmoimker’s Ofpics, ^ A. 0. DUNSDON, 

Calcutta^ 2nd July 1929. J for Ohief Engineer, 

W. 0. No. 1364—1,600.10.7.1929. 



^5. All new fenoing: • iM'iio ptaMd ckH tiW actual boan<iar^ 
OC the land belongidi;^ to the Adminiatration aud whenerar 
old fencing ja being renewed it la to be similarly placed 
on the bDnndaiy^ any eases m whieh ibis oannot be done 
being apeoially reported for orders, 

p76* When daring the eseoution of work it ia ne*esaary 
remove the fencing: a Ohoakidar shoald be^ placed in 
■ to prevent oattle straying on the line, and immediate- 
ion completion of the work the fencing must be re-erected 
m(ida good. 


77« „Ixi oases where Kailway land may be required by out- 
siders for any purpose wbieh can fairly be held to be a bona 

fide purpose of the 
E?*®tion of oil |iwtAllatioii& A-dnai nistration such 

as those marginally 
noted, a lioense may 
be granted, by the 
Diyisional Superinten- 
^deut, permitting the nse of Railway lands for ^ the purpose 
%ontemp],ated, at the same time suoh restrictions being 
imposed as may be necessary in the ciroumstanoes of each 
individual case. 


iii) WaiehotiM, wharfs, or other pro- 
mises for etorins yooda after 
arrival or Before oeepStoh by 
rail. 

iiii) Shope for station vendors. 


(a) Tn all oa^es the Licenses should be renewed at least 
gnee in five years. 

A lioenae may similarly be granted to outeiderd for the 
laying of pipes, the installation of elpctrio wires or such 
other necessary purposes and to Railway servants for the 
purposes of cultivation, etc., but no lioense for the purpose 
of cultivation in the Sonnthal Parganahs is to be granted 
under any oiroumstanoes. No Licenses for cultivation sboold 
be granted for more than a year at a time. 


78, Great care should be taken that the land actually 
handed over to us on acquisition is strictly in accordance with 
the land plans. It should also be seen that this land is free 
from enoumbrauoes and that previous owners ha^e been 
removed. 


78. When settlement operations are being conducted by^ 
the Oi^ authorities, Kngineers should watch the proceedings 
Xo me that the rights of the Administration to the lands vest* 
ing fn Government are maintained and th»t no adverse" 
rights are established. 



OlAPTER VBL 


HOLES FOR FBEPABINO PLANS 


80. Xke foUowitig are the authorieed aoalee to whieh; 
plane ahould be prepared - 

Plans and Sections— *400 ft. to an inch horizontal ; 40 ft. 
to an inch vertical. 

Index Plane and Sections — 1 mile to an inch horizontal ; 
100 ft. to an inch vertical. 

Land plans— 400 ft. to an inch : enlargements of same 
100 ft. to an inch. Qn the old portion of the East 
Indian Bailway the original land plana are to the 
scale of 150 ft. to an inch and 300 ft. to an inch. 
Plans for additional land should be drawn ont to 
the same scales as the original i>lane. 

Station Yard Plans **100 ft. to an inch — enlargements 
40 ft. to an inoh. 

Block plane of propertiee— 100 ft. to an inoh— enlarge* 
ments of details as required. 

Plans and Elevations and *Seotions of Bnildings —8 ft. 
to an inch. Details i inch to 1 ft. or larger scale 
as required. 

Plans of sheds, girders, etc.— f in. to 1 ft. Details 
ins. to 1 ft. or larger scale as required. 

Grades are to be laid ont at ** per cent.** 

and carves by even degrees and minutes. 

81. All plane should be prepared so that they oati be 
ferroWped. The lines ahonld be firm, and useUrsa crowding of 
dotted lines representing roads and drains, etc*, omitted. A 
single line is snflScient to represent each a feature as the side 
of a road A single thick line on a 100 ft. to an inoh plan is 
snfiEioient to ehow the railway track— two lines for double 
track. Microscopic figures are to be avoided. A dimeneioii 
can always be ticked ont if the space is too small for legibb 
figures. 

82* When necessary to draw lines in than one 

oolonr, only red, burnt eienna, yellow-ochre and green ehonld 
be used. Bine may be need mixed with Ohinese white. 
Gamboge should not be need on tracings. 

^ SSL Existing railway Imee that me to Ibe taken up or 
wwka that arc to be dleinantied should be shown in 
dotted. 



BL Block plan io tke ]Mi*opet ptmM to akow akoll 
dciaila as point roddin^^, etc. A plan to scale 40 ft, to an i^cll is 
more suitable fajr.snoh a pnirposc. Where the neoeeaary detail 
becomes too crowded the best way is to giye an enlargement 
on the corner of the sheet and separate sheets can be pre- 
pared for any particular purpose suon as a eomplioated system 
of water supply. The 100 ft. scale block plan is the general 
plan for reference and is not supposed to contain all the 
detailed information that can possibly be required Special 
plans should be made for special purposes and a reference 
to these can usefully be made on the main sheet. 

85. On no^plans are useless details such as the bricks or 
tiles of a building to be shown. /Che object of a plan is to tell 
the workman exactly what he has to do and nothing more. 

86* A signal is to be shewn as viewed by the driver to 
whom it refers and with its foot if possible on the site it 
has to occupy. 

87. The printing of the descriptive matter on a plan calls 
for attontion. It is a common fault for a draughtsman to print 
cm names in such a way that they are upside down to the 
reader. All matters should be printed in snob a way that 
the Engineer looking at this plan can read everything with 
ease without moving the plan. 

88. Plans should give the following information 

The $oale to which the plan is drawn. 

The North point giving both magnetic and true North. 

The Mileage from Howrah of the centre of the si/ation 
building— the milei^e of all jnnction points— the 
zero of all branch lines. 

The original centre line of the railway. 

The Boundaries of all land according to the land plans 
to be shown and marked ** boundary of E. I. B. 
land’*. Where it does not unduly confuse the 
plan side widths from the centre line should be 
shown. The distances of two comers of all isolated 
plots of land from the centre line should be 
shown. 

All Fencing to be mwked and shown 

AK fiates to be shown thus «><, and wicket 
gatei thus — , Boundary icaUs to be shown by 

' :^;V .It full line^ Bind marked with the word ** wall ** at 
. convenient intervids. 



CliAiiflfiMB of rail > fc|i# 

Mange be alioerii^ alM4|eteubmi tor wmM tlie 
leyel or gradient eitende out of tbe atation^ 

Any known Beneh Ifarft witb ifae dalnia ivOM wMoh tbe 
value of aame is reckoned. 

The degree, radius, total deflection angto, eoTumence- 
ment and end of all Gurtmn on nukin or branch 
lines. 

All Roads and Paihs^ and if any road beunds our land 
this also shonld be shown. It should be stated 
where roads lead from and to. 

Borrotopits to be shown. 

JVallas and Drains to be shown. 

Fridges-— aerial number, span or spans and description. 

Buildings — position, block number, lettering of rooms. 
In the case of double storied buildings the npper 
floor sbonld be shown dotted in any space con- 
venient near the main building, the rooms lettered 
and the whole marked “ Upper storey of Block 
No. 

Where ontbonses occur they should be marked 
« O. H. to No. 

Temples^ Mosques and Graves to be shown. 

Length, width, and height of all Stations and Goods 
platforms. 

Length of all Ashpits ; Tonnage of Weighbridges ; dia- 
meter of Turntables^ capacity of all overhead tanks 
and of all linco, ground tanks ; diameter and depth 
of all Wells whether drinking or Loco ; diameter of 
all Water Columns^ Hydrants^ Taps ; diameter of all 
Pipe lines, t^ipe lines should be shown ihne 


Step and Sluiee valves than - -^X .. — > Clear standing 

room of Sidings ; position of Clearance Boards ; dis- 
tance centre to centre of tracks; diatanco of alt 
facing points on double'' line and alt main line 
points for passenger trains on single line from centre 
of station fanildirig; — ^the serial number of each 
point the angle of crossing; — the inclination of 
gather ing lines ;^the distance of alt signate 
the centre of siatiop biiSldiiig , signal mMnit giving 
the number cf leveve they mntai^ 

A poinl Indicator should be shown sm a eipi^ circle on a 
astern wtth4he pirsle fitlejl in vriteh black: all' iaiiatokhto*e%iiale 
hheuld he shown by a simll Wsmkpotn arm. 




^ to oibief 

^hqipiftBor A Standard S^aii£|!ig Iffo. S4 (|«vtMd> 

S0« Wherarer post^ible plains for record at Official Meet- 
ii^ shoitld he of fdnleci^ etaa' <18| ina. long by 8t loa. deep) 
^itb a margin 4 ins, by 8| ins« at t;he left hand side for office 
stainpy etc. When a propcMU^I oannot be effioinnily shown on a 
plan of these dimensions the depth (S^ ins.) may be increased 
t> JS 2 ins.» but should not exceed this and the length may be 
increased from 13| to any extent as below: — 



91* No plans should be less then foolscap size, e. 
13]^ ins. by 8^ ins., with the 4 ins. margin on the left hand side. 

92. Plans should be folded, so that they open out con- 
certina fashion. The first fold should be 8^ ins. (the width of 
a sheet of foolscap paper) from the left of the plan, or 124 ins. 
from the extreme left of the margin, and should be inwards, 
each sucoceding fold should be 6 ins. apart and should open 
outwards aud inward*: alternately. 

93. To slip the plan into a lar^e envelope the fir^t 2| ins, 
from the left of the plan, or 64 ins* from the extreme left of 
the margin, may be folded inwards if desired. No other folds 
should be permitted. 

94. Where plans are not to be enboiitted at Official 
Meetings and where adberenoe'to^ the ab>TesiZ3B would mean 
a saorifioa of clearness and eas^ reading any conreoient size 
may be adopted. 

95. The Standard bIm of drawicgs for ab(>ds, girder 

bridges, etc., is “double elephant,** 40 ins* by 27 iua.; if 

required the length may be increased, but the width 27 ins. 
should be kept., 

Sa ' prints are rolled for despat^ they should be 

sAiraye wi& the working aide outwards. 


dr. All site plaiM for fintr qtiartm ihoitld gim the lyp* 
drawing nnmbere. 

98* On plam of aeneied and prjiTatawdiiiga which are 
outride station limits a kej plan to a scale of one mile to an 
ineb should always be given showing the position of same* 

Tha mileage from Howrah of the take off of the aiding 
and the total length and the clear standing room of the siding 
shonld be given. 

99. All plana except interlocking plans should be so 
drawn that the portion of the line nearest Howrah is on the 
right hand side. 

100. In preparing plans oare should be taken to avoid any 
wastage of trying cloth. The plan should be made as com- 
pact as posatbla and the minimum of tracing cloth should be 
used. 


101. Each Land plan should be prepared in a separate mile 
sheet. Revenue Districts and Sheet Ho. should be given. The 
names of villages to which land belongs are, in each case, to be 
written on the plan alongside of the line indicating the villas 
boundary. If the boundary line crosses the railway liuo the 
names are to be repeated on the other aide of the railway line 
and the ohainage of the cnrossicig point noted, tllear dimensions 
to be given for the land to be a<^uired, so that the area can be 
taken. A schedule as per Standard Drawing No. 24 (revised) 
to be given. 

108. All plans for Railway Projects should be prepared 
in accordance with the Roles for the Preparation of Railway 
Projects issued by the Railway Board. 

103. Every drawing snbmitted with an estimate should 
have a clear title, which should be shown on the back on two 
opposite coirners, so as fo sh^^w outside whichever way the 
paper be rolled up. The signature of every officer, through 
whoso hands the drawing passes, should be affixed and dated. 
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CHAPTER UL 

HtJIiES FOB PBBPABIBO BSTIHATBS. 

B«lating to Open Linee. 

% 

104* The preparation oi estimates should be nndertaken Praparaticm 
in soch a manner as to seonre as far as practicable the follow* 
ing results Boginear’a 

(а) That when an estimate is submitted for sanction No. 33 of 18th 

it shall be a trastworthy guide to the probable 
expenditure. 

(б) That when an estimate had been sanotioned and 

the work is in progress—if an excess is for any 
reason unaToidable snoh excess shall be fore* 
seen in good time and be provided for by a 
revised estimate or if it is fonnd that the 
exoess will be eovered by the amount provided 
for in the Total Estimate a reappropriation 
statement should at once be submitted to 
regularize the Excess Expenditure from one 
Snb Head to another* 

105< It is essential that the rates shonld be carefully oOn* 
sidered, but it is no less important that all items which will be 
chargeable against the estimate shall be foreseen and provided 
for. The following is an extract from the first edition of the 
Government Bales for the Preparation of Bailway Projects; — 

Estimates to be complete. — The estimate for a work 
must provide for all expenditure necessary for tl e 
proper and cornplete exeoution of that work» and 
for all charges which will ultimately be debited 
thereto. The rates must therefore include a pro- 
vision for all incidental expenses to be incurred 
specially for the work| such as carriage or maua- 
faotnre of material — compeuaation and royalty, etc., 
tools and plants of a perishable, temporary or 
special oharaocer— depreciation of permanent way 
and other materials or plant used temporarily on 
anoh work, but afterwards to be used elsewhere 
also^tor temporary works and diversions of the 
railway.” 

106, In addition to the usual charge of 5 per dent, for un- 
' fordseen conthigencies, all incidenfcal expenditure which can be 
loreseen, such at works establishment, sheds tor workmen and 
etorsttiivorkahop, offices, or quarters should be separately pro* 
vfilsd; f<ir in the estimate. The provision for eoutingenoiei 
niey,ne»i^ be diverted to any new work or repair which is not 
. prov^Nlid'lor in the estimate, and of which the cost exceeds 
Be. soft tdithottt the sanction of the Agent. 
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107. ‘^bere is no restriotibn m to the classes of establish- 
ment whose pay may be ohuffed to works, but the following* 
conditions must be faldlled before the pay ean be so eliarged : — 

(1) The persons most be employed for the subordinate 

* snpervinion or aooonnting for stores and labour. 

(2) They must be paid by the day or month, their 

employment ceasing with the cessation of the 
work. 

(3) The cost must be shown as a separate snb-head of 

tho estimates, viz , Works (or Temporary) 
Establishment 

(4) The rale of pay must in no case be more than 

Ra. 250 per mensem. 

the pay of dreitsmaxi and olerkt other than ** Store*’ and 
** Muster ’* elem actually employed at the cite of worke ie not to be 
oharyed to a oilce aa ** work eatabhebment ** 

Any other additional establishment required roust be 
applied for through the Chief Engineer and 
be duly sanctioned before being entertained 
nud will cease to be employed on the comple- 
tion of that work. 

108« In preparing esUmates every care must be taken to 
see that doe provision is made under the heading ** eetabUsh- 
ment*’ but if any snob charges are unforeseen and <idditional 
establishment is requited, sanoiion ehoald be obtained and the 
expenditure should be shown against establishineut ** and not 
against oontingencies ”, the excess being subsequently provid- 
ed form a I eviaed estimate if necessary or explained in the 
Completion Report 

109* II ft Supervisor, such as an Inspector of Works, it 
actually employed on the supervision of two or more jobs, his 
pay and allowances should be charged proportionately to 
those works. 

110. It is not desired that a high estimate should be sent 
in to provide a ” factor of safety ” (as it were) against unfore- 
seen expenditure, but what is aesii^ is the exercise of due care 
and forc>fcight in the preparation of each estimate so that it may 
give as close an approximation aa practicable to the actuM 
neoeaeary cost of toe work. 

111. A complete estimate consists of-— 

Beferenoes 

Report 

Abstract 

Oetails 

a 



It Bhonld state coneiseljr : 


(а) the reason^ for the proposal, 

(б) any remarks abooft ▼rhich are likely to he 

called in qosftioi}, 

(c) any notes upon points of design or execution that 

seem likely to require diaonesion. 

-•r • 

11?« In the report aooompanjiiig an estimate a Tery brief 
bnt clear description^of the nature of the work to be carried 
ont should be given : also a brief note as to why the work is re- 
qiiiied. The description shotdd give as far as possible suffic- 
ient-information to show what work is contemplated without 
reference to the drawing. The time within which the work 
may be expected to be completed must also be mentioned. 
It should farther be stated whether the work is urgent 
or otheiwise The report should be arranged in the following 
sequence as far as applicable : — 

(a) Present state of affairs* 

(^) Disabilities of the present state which it is pro- 
posed to rectify. 

(o) What it is proposed should be done, t. c., what the 
estimate is for. 

(d) Anticipated savings in working expenses or other 

justification if any. 


113. Stores should be divided into those In hand ’’ and 
those To be pnrobased Only 2nd hand articles or sarplna 
•tores should be shown as **lu hand 

114* New materials such as corrugated iron, wooden 
sleepers or other timber recpiired should be shown as ** To^ be 
parohesed” as although they might be in stores at tne time 
they would , require to be purchased to recoup the stock issued. 

115. As far as possible items of estimates chargeable to 
the m^W0 head or sab-head of account should be grouped 
tft^Kether^ This admila of the number of items under whieli 
is posted in the Regis^r of W'orks being reduqed 
wilhoiit, in any way impairing the effieieii|q|r 



Bnles goTerniog^tha allaoatioii of expenditure to oapital« 
to the depreoiation ftmd^ and to reveniie- 

116« 1* Capital bears 

(i) the first cost of oonstmotion and equipment of 
the line; 

(%t) the cost of maintaining a section of the line not 
opened for working ; 

(m) the cost of any addition to the line or the equips 
ment of the line when estimated to ea»b more 
than Ks. 2,000, exoepfe of a temporary or 
experimental work; 

(le) any excess in the cost of replacing a work or 
article of equipment (except a temporary or 
experimental work or a woi k originally esti* 
mated to cost Bs. 2,000 or lees) over ihe cost st 
' debit to capital of the work or article replaced ; 

^OTS a temporary or experimental work ie replaced by a perma» 

neut work, the whole ooet of the permanent work is charged to eapttol. if 
esticDated to «ost more than Be. 2,000. 

Note 2. — The total cost of replacing a work ociginally estimated to 
cost Ks. 2,000 or less Is charged to capital, if estimated to be over Bs. 2,000* 

(v) the cost of any appointments specially created for 
the snpervision or con^tmotion of a work 
chargeable to capital, and a proportionate share 
of the coat of any such appointments, where the 
coat of work is chargeable partly to capital and 
partly to the depreoiation fund or to revenue ; 

(pt) the cost of land. 

II. Capital is credited with - 

(t) the difference between the dost at debit to capital 
of a replaced work or article and the cost 
of replacement, where the cost of replacement 
is less than the cost at debit to capital ; 

(ti) the cost at debit to capital of any work or article 
of equipment which is abandoned or disposed 
of witkiout being replaced* ^ 

" III. The depreoiation fund bears:— 

(<) ' the original cost of any of the units shown under 
the following elasees of assetsi when a unit is 
replaced : — 


ClasB of sstci. 

Normsl 

life. 

Uatt. 

1. wo* • 

Yesrs. 

eo 

1. 'An entire span of gMm* 

4 * 

IJ- 


2, Stmd woxk; m M ' iailtidaal 

mors meSr smk , 

Ak IPlir or 





OlftM of asset* 


Ufa. 


Unit. 


8. Fermaaent Waj— Balls and 


and ososaInffB. 

4. Fermanent Way— Slcepen 

—wood# 

5. Fennanent Wi^— Slei>pets 

—Cast iron and ferro eon- 
Crete. 

6. F«nn4nent Waj— fllcepen 

— dtel troitfh. 

7. BnlldingB— lluisoary 


8» Balldinga — ^All others 



9. Station maehinery 

10. Plant 




11. Ferries 


18* fiollf^ stook— IiOComotlTes 
Engines and tenders. 


18. BoUiiv Stook— Loeomo- 
tlre boilers. 

14. Bolling Stook— Carriage# 

and Wagon — Coaching 
▼ehioles. 

15. Belling Stook— CaniaM 

and Wagon— Goods 

Tohioles. 

18. Motor TehidleB— Bail 

17. Motor vehioleB— Bead 

18. Eleetrio inatrnnients and 

telephones. 

19. Eleotrio power atationa and 

Sab-siationa-^bnildings. 


20. Eleotrio Power StaUons— \ 

Plant. 

21. Eleetrio IiooomotlTee ..J 

22. Elootrio overhead equip- 

ment of iraok. 


Bails and fastenings points 
and oroasings. 

Sleepers, wood. 

Sleepers, east iron and 
ferro eonerete. 

Sleepers steel trongb. 

1. An entire building. 

2. Apart oC a building when 
the part originally cost 
more than Ba. 25#000, 

1. An entire building. 

2. A part of a building when 
the part onginal^ cost 
more than Bs. 25,080. 

An entire unit of station 
maohinerj. 

An entire unit of plant or 
an entire maohine, 

Nots. — ^Loose hand tools do not 
eonatitnte a unit. 

AneotiTe vessel, engine or 
boiler. 

1. An entire engine. 

Notb.— The depreoiatlon fund 

bears the oost of rebnlldliw 
an engine if the work ss 
nndertakmi as one opera* 
tion. 

2. An entire tender. 

An entire boiler. 

An entire vehicle. 



All aitioles. 

1. An entire bnildiag. 

2. Apart of a building when 
the part orislnal^ oost 
more than Be. 25.000* 

An entire unit ol plant or 
an entire vtaehuie. 

An entire Locomotive. 
AUartioles. 


(»•) ill. ore^ ta capital and«r nd* 2 irlraa a orati. 
pM. «idi a. dMoribad fo elanM (*) of taia 
ral. fa w^iawod, abwidooad. dr 

.A dreqiQMtof.. 








ly, Tbe depreciaiato tand is oi^difced annuftllj an 
amoant equivalent to the total »panditi]i*e to the end of the 
previous fiuanoi il year on all the nnits of ^esoh class of asset 
as described in rale 3 fi), divided by the number of years 
assumed as the normal life of that class of asset proTided thst 
Tio credit shall be given on ^aoconiit of any unit after the 
peiiod assumed for its normal life has expired. The effect of 
the rule prescribed in thia paragraph is that when a unit is 
replaced or nbatidoned or disposed i*f before the expiry of its 
assamed noimnl life the oiedii on its account to the depreciat- 
ion fund continues until the expiry of its a^^sumed normal 
life. But ill exceptional cases, where replacement?, involving 
substantial amounts are undertaken many years before the 
expiry of the assumed normal life of a unit or units, a revision 
of the entries in the record of depreciation may be made so as 
to avoid double payments into the depreciation fond in respect 
of such units, both on the original cost of the unit and on the 
cost of replacement. All suoh cases should be referred for the 
specific orders of the Railway Board. 

No credits or debits should be made to the depreciation 
fund on aooonnt of temporary or experimental works, or addi- 
tions costing Us 2,000 or has* 

V. Revenue bears all other charges including : — 

(i) the cost of temporary and experimental works ; 

the cost of any addition to the line or the equip- 
ment of the line, when estimated to cost not 
more than Rs. 2,000. 

such poition of the cost of any appointments 
specifically created fcr the supervision or con- 
strnction of a work chargeable partly to oapitsl 
and partly to the depreciation fond or to 
^revenue as is not borne by capital under 
rule 1 (e). 

(lo) the credit to capital under rnlc 2 when it is not 
bort e by the depreciation fund ^nder rule 3 

(it). 

(e) the original cost of any work or artiole of equip- 
ment replaced, when it is not Home by the 
depreciation fond under rule 8 (f). 

(oi) tae ecedii to the depreciation fund under rule 4. 

VI. Revenue is credited with any amount reeeived from 
the dkpoeal o£ a work or article of eqn^ment, 

•117. rlw U ft «ft[pitel 

wlijBa«r the eoct a w^inr Bft 



U8L It is mt aaffioient rnsrelj to ^oo*to bstweM Oftpttol, 
Oepreoia^ion Fund and Bereone^ but against eaoh itsm or 
gfoup of items the Capital, Depreoiation Fund or Reyenna 
snb^head of account to which it is chargeable should be quoted 
in the remarks column. 

^ 119* Credits giren for articles to be obtained from works 

dismantled or abandoned are sometimes considerably in excess 
of wbat the Controller of Stores will allow for such articles 
when they are returned to Stores. 

The fact that there is little^ demand for second hand 
materials, plant or machinery of obsolete patterns and that 
the Controller of Stores has generally to dispose of these at 
little more than sorap rates, mast not be lost sight of. When 
estimating for any work from which materials, plant or 
machinery of obsolete pattern will be released which it is pro- 
posed to return to Stores credit ahonld betaken only at suoh 
rates as the Conti oiler of Stores is likely to allow. If necessary 
a reference to the Controller of Stores should be made before 
the estimate is submitted. Fair credits may be given for 
second hand material which will ba utilised in other works. 

120. The probable date of completion of the work should 
be noted at the foot of the estimate also whether this depends 
upon the receipt of stores from England or on any other 

cause. 

lai. Information should also be giyen at the foot of the 
estimate as to whether necessary proyision for the work has 
been made in the Quinquennial Programme or if no such 
proyision exists how it is proposed to hud funds. 

122. Fractions of a rupee are to be omitted in all 
estimates. 


123. The naming of estimates is an important matter to 
wh'ioh the personal attention of Engineers should be given. 
The name should be clear» brief and distinotive. 

12i. Once an estimate has been sanotimed the Name 
of work as sanctioned must be adhered to without altera* 
tion. 


125* Eaoh estimate or batch of estimates is to be sub- 
mitted undofr a separate end distinct covering letter. 

128> Esiiiinates belanging to entirely diFevent projects, 
tlmugh tor works of the same charact^Mr, are to be prepared on 
etptmMn forms and suhiuitted ufu}^ separate forwarding 
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127* Bsbiniatds forming part of a comprelieniiYa project 
are not to be anbmitted piecemeal* The ooet of each in- 
dependent work ehonld be shown as a snbsidiarj eetimafee» 
whilst a General Abstraoti which includes all subsidiary 
estimates, will serve to show, the total cost of the project, 

128, Where sltemative proposals are made separate 
estimate should be prepared for each, together with a General 
Abstract ahowinfir in tabular form the comparative cost of the 
various alternatives. The alternative estimates need only be 
rough approximations in the drst instance. 

129, As a rule, and ia the absence of other instructions 
similar works whether at the same station or at several stations 
required at the same time and works not of a similar kind, but 
interdependent and connected by the same general idea, as for 
instance Additional acoommodatiou and improvements of yard 
required at a station owing to the increase of traffic Should 
be grouped together in one consolidated estimate for the entire 
scheme, however small may be the estimated cost of each indi- 
vidual work and the estimate so framed should be submitted 
for sanction to the authority competent to deal with the aggreg- 
ate cost of the scheme 

130, When submitting designs and esKmates for re- 
modelling traffic yaids for the sanction of the Bailway l^ard, 
Information in the following tabular form should be furnished. 



1 

Eadsting 

Proposed. 

Future 

extension 

proposed 

(t) Ospitai uail4y luclnding laud, ijermau* 
eut way, buldins**. etc., ou all re- 
<in.irementB for workma the tradlo 
yard inolodins quarters for the 
station staff. 

(2) Putito for LooomotiTe yards 

(i) Humber of ridliray routes enteiiugthe 
station. 

(Inwards (Uax* . 

(S' Daily nam-< ( 

her of trains. 1 Outwards ... (^verase 

(5) Daily nsm- HhrshaUed < * ** 1 

her of trninsi C Averasei 







¥or how many destinations. 




(Diwavds ...(Ifiax .1 

clawavdt .. (|fax« ... 

lever. 


m 



4A 
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199U Iniicibmittipg $0f4fg^iAkm^ works 

ike fkmounfcs of ss.nctioiied iMsUmatcs should bo ohown in addi« 
tional oolamiis against each item of the rerised estimate to 
show elearly in what items the estimates have been revised or 
sfxceeded and bf what amounts. Brief explanation of the 
d^brences ahonld be givem 


13B. No material alteration in the oharaoter of a work as 
provided for in an estimate and no new work not provided for 
in the estimate should be permitted or undertaken without the 
prior approval of the anthoritj whioh has sanotiimed ths 
estimate. 


138^ If work or works are found to be orgeiit](f re- 
quired it is neopssarr to submit Urgency Certificates for the 
same in duplicate giving tfae following information : — 


(This Certificate should always be submitted when it 
is proposed to oommenoe a work before plans and 
estimateB ean be submitted.) 


(1) Description of work. 

(2) Date of oommenoeme’it'of work. 

(3) Circumstances which bring work under the 

Category of Urgency. 

(4) Maximum probable cost. 

(5) Date by whioh detailed estimate will be sab* 

mitt^« 

(6) Allotment of funds necessary. 

(7) Bemarks. 


134. All classes of estimates and completion twports sab* 
iki^todfor sanction to tho Head of the Railway or tbs Railway 
shotldd le oonoten^ped by .tbe CbiriE Auditor m token 
aeoeptacop as be|a^^ nrmhjeotionable from the audit 
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186» The following units of wwk ate pveseribed 

Unit of rate. 


Iiand ••• 

•jt 

•M 

Per acre. 

Earthwork •.« 

•M 


Per 1,000 Gubiofeet. 

Well Sinking 



Per running f oOt. 

Steel work ... 

••1 

• •• 

Per ton or owt. 

P. Way 

• •t 


Per foot. 

Ballast 

... 

• •• 

Per 100 cubic foot. 

Fencing ••• 



Per Lineal foot. 

Brickwork or masonry 

••• 



Concrete ••• 

••• 

• 1 

F 

Road metalling 

••• 

• •• 

[ Per 100 onbic feet. 

Pitching ••• 

• •• 


1 

Woodwork 

• •• 

•t* 

Per cubic foot. 

Painting ••• 

• •• 

...1 


Plastering 


*** 1 


Flooring 

••• 

••• 

* Per of 100 square 

Roofing ••• 

• •• 

••• 1 

feet. 

Turfing 

• •• 

•tv J 


Doors and windows 

••• 

••• 

Per square foot 


136. An order to prepare an estimate is no authority for 
the execution of a work and verbal orders, as being liable to 
misapprehension, will not be accepted as a sufficient warrant 
for commencing any work or incurring any liability* This is 
not, however, to interfere with the prompt obedience of every 
officer in the department to the lawful orders of his superiors; 
bnt the written onnfirmation of such orders or requisitions, 
within a reasonable time, must be at once solicited by the 
officer addressed, and he will be responsible for any expense 
thus incurred, unless he can show that he hag conformed 
to this rule, stating details and giving a rough estimate of the 
expense. 

137* All works must lie carried on as rapidly as is 
possible with reference to the funds allotted and soundness of 
execution. All interruptions of large works in progress should 
be immediately reported to the Head of the Eailway Adminis- 
tration, the causes and probable duration of such iuierruptions 
being duly explained. 


Letter 

No.31lF.*18 
of 19th 
November 
1998 from 
Beilwey 
BomA 
Bfleo?9e$o{ 
1994-85. 


138* The Sterling transactions involved in estimates 
should be converted into Indian money at the rate of 1 s. 6 d, 
per rupee. 
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CHAPTER X 

OK OPKKlKa NEW WOBKS. 

189« Tie requirement to be complied with in thie connec- 
tion are contained in the Bales lor the opening of a Bailway 
or section of a Bailwaj for the Public Carriage of Passengers 
issned by the Government of lndia» 1923. 


140. The Railway Act provides for the opening of works 
nndei \ aiding conditions according to the cfrcamstances under 
which the ivorka have been constructed— and to comply with 
the orders ot Government, it is nicessary for h^ngineers to 
follow whichever of the conrses laid down below may be 
appropriate to the ciroamstances — 


141« cases of accident. — When on the oconnence 

of an accident, it is necessaiy to open without delay a new 
work or the restoiation of a woxk, «^eotion 21 (u) ana (2») of the 
Bailway Act must be strictly followed according to the sample 
form hr. 41 B attached (Apxiendix J3) page 44. 


142. The certificate, in which all infringements, if any, of 
existing Government oi India btandard Dm ensions should be 
noted, must be filled m and signed by the Bngineer-in-oharge 
of the work before the work is opened and telegraphic notice 
must be sent to the Government Inspector of Railways 
concerned and to the Chief hingineer immediately alter the 
work has been opened in the following form : — 


^‘Temporary works in connection with accident at. 


opened for public trafiio at on 

no danger to poblic, certificate forwarded*’. 


143. Ibe original signed oertificate will be forwarded to 
the Engineer^in-charge or Superintenaent, Way and Works, 
who will forward it in original to the Government Inspectcr 
and also a copy of the cart^cate to the Chief Engineer. 

144. DiTemo&B .liotild in all mm. be test«l bf ronning 
a baliaat team or Light Engine <rrar them before opening for 
gublio teaffio. 



88 


IW. B— In the ease of new wofh oenried out in tiie 
ordinary oonree other than interlookiui^ initallationa— 
In lien ox ono month’s notiee yreaonbed in Motion 17 (1) ot the 
Act, not lea than fourteen days notice of the intention to open 
a woric is required by the QoTernment Tiiapeotor. The Bngineer* 
in*ohMge or Sohenatondent, Way and Works, will nek in Perm 
B. 41A (Appendix A ) for permiteion to etHsi the work and 
will eaqnae whether the Ooreroment Inepeotur wiebee to 
inspect the woik pri<v to opening or not; and to enahfo the 
Oovernment Inepeotor to judge whether it a necessary for 
him to inspect the work prior to opening, the notice ehonld be 
aoootnpanied by such description, scaled «nd dimensioned 
drawings and other inf oimation regarding the work as will 
render its natnra clear to the Oovernment Inspector, mention 
being made of any system of sicnallinq or special tram working 
whioh is to be adopted. 1 he description or drawing shoald 
state or show giadients, where steeper gradients than 1 in 400 
oocnr within station limits. 

No such work shall be eommenoed until permission of the 
senior Gorernment Inspeoter in form B. 41 A Pago 42 has 
been obtained 


148 . Under the Bailwaj Board's Circular No 1012, dated 
4tb June 1909, and under the Rules for the Opening of a 
Hailwaj 1923, the sanetiou of the OoTeinmeUt Inspeetor to 
the use of Locomotives shoald be requested when saktction to 
the ojpabing of work is beint; applied for. 


147 - li fhe new work inoludea a station, or any work 
requiring rales for trafflo working, the rules will be sabtuitted 
to the Government Inspector along with the applioation to 
commence work in form E« 41 A (Appendix A) These rules 
will be signed by the Chief Operating buperintendent or Divisi- 
onal Superintendent in token of approval and will be supplied to 
the Bu|{ineer-in-chartfe or Superintendent, Way and Works 
Form Be 41 A will be sent in duplicate to the Government 
Inspector, who will keep the original as his office oopj and the 
duplicate oopv will be signed by him and returned to the 
Bngiueer-’iii onaxge or Superintenient, Way and Works, with 
sanction to proceed w th the work* 


If fihe Gfovemment Inspector decides not to inspOot 
pififor to opennKT, tbs AssietMit Bngiaeer, on ncecesacy 
juriMkuntioo to thw effoot, will, when the woi4; is comp let e d and 
renty fovopeniaig, eifter penouul inepeetiaiu od Gio work, poepam 
• oertifonfo on form %. 41fi given in appendix B and will 
forsraxd it to the Engineer 4a*obarge or Beporintendent^ Way 
and Wtoln and then prooeed to Men tor puhlto traflio, As 
ssdd to tbs drorfc of oMUttheteng np the lines with the leikiiag 
ttosk ‘hue tseto eotoplstod* the Assietout Bogineer wiu 
Stud by tolegrsph a massage to the Ooremtnent 
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quoiiiiflr Md date of Gorertimeiit Inepedior’e letter giving 
amthorligrt in the following form * 

‘♦ronr letter (or telegram) No 

work opened at th e^ on (date) 

no danger to pnhlio, certiSoate forwarded/’ 
and will at the aame time adyiee all oonoerned of the fnct by 
telegraph. The Engineer^in charge or Superintendent, Way 
and Workg, will forwaid the original feigned certificate to the 
Goyernpieiit Inspector to satisfy him that piorisiona (6), (e), 
(/) of snb-section 1 of section 19 of the Act haye been duly 
fulfilled* and will forward a copy of the certificate to the Chief 
Engineer for snbmission through him to the Agent. 

.i* 

Kots.— >1. The Bailway Board haye reoently drawn repeat d atten- 
tion to tile faot that they wiih the Standard Dimensiona adhered to* any 
Infringeventa thoreof reqairing their pri >r aanetion before the work la put 
in hand. 

2 It i# the Government Inapector'a doty to inapeot all newly opened 
works as soon as possible after openinir, and all woiks ci)enpd for traffio 
prior to inspection should be brought to his notice at the next periodical 
Inspection by the Engineer-in-oharge or Superintendent* Way ana Works* 
coneemed. 

149 1^ on the other hand* the Government Inspector 

decides to inspect prior to op ening, the Engineer-in-oharge or 
Snperintendeat* Way and Works* will arrange a snitable date 
for inspection in oornmnnioation with him* and will be present 
at the inspection. 

ISO* The Govemnient Inspector will as required by the 
Bales oommnnioate to the Agent in writing the aothoiity to 
open the work concerned The work having been opened the 
Bngineeivin-oharge or Superintendent* Way and Works, will 
send advice of the fact by telegraph to the Agent, Chief Engi- 
neer and all concerned and will at the same time mention 
what restrictions as to speed* if any, have been imposed. 

151 . C— In the case of bringing into use of or Altera- 
tions to Intorlocking Installations.— The following rales 
appljr only to interlocking of points and signals or to the 
provision of signals which affect or apply to the movement of 
passenger trains. 

ISS* No lookiog frame may be brongbt into use until a 
tracing of the lockhig table has been submitted to and signed 
by the Government Inspector. 

This tracing of the loclcmg table must in all oases be sent 
by or through the Deputy Chief Engineer, Signals and 
mast bear his signature. 

A ferro of the traiffag signed by the Government Inspector 
will be sent to the Engineer*^ n ohai^ or Saperiateadent, Way 
and Works, as anthoniy to dominence work. A ferro will be 
sapplied by the Chief Engineer for record in the Govemsnsnt 
XniiifMM»tor’s 0 
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168. Similarly, no new infitallation of signals, eren though 
of a temporary nature, may be put In hand until a plan of same 
(not neoehsarily to scale) has been submitted to and signed by 
the Ooremment Inspector. 

The plan must in all oases be sent by or through the 
Deputy Chief Engineer, Signals and most bear his signature. 

A ferro of the plan (tracing) signed by the GoTOrnment 
Inspector will be sent to the £ngineer-in-oharge or Superinfen- 
dent, Way and Works, as authority to oommenoe work. A ferro 
will also be supplied by the Deputy Chief Engineer, Signals, 
for record in the Goremxnent Inspector's Office. 

154, Before the work can he opened the Engineer-in- 
charge or Superintend an Way and Works, must forward Form 
E. 41 A to the Deputy Chief Engineer, Signals for submiftsion 
to the Gorernment Inspector, together with a copy of the 
proposed Traffic Working rules. 

155, When the Government Inspector has accorded sanc- 
tion to the work being brought into u8e''aDf^ has approved of 
the Traffic Working rules, the Engiuoei -in -charge or Superin- 
tendent, Way ntid Works will arrange for the nsual Gazette 
Notification. 

On the day of opening the Engineer-in -charge or Superin- 
tendent, Way and Works will forward a Safety Certiofiate 
(E 41B) to the Government Inppector which must be counter- 
signed by Deputy Chief Engineer, Signala. 

166, After the installation has been brought into use, the 
Engineer-in charge or Superintendent, Way and Works, will 
as soon as possible in a week or snob time aa may be necessary 
to ensure t^iat all conof otions are in the wright adjustment 
forward to the Governn ent Inspector through the Deputy 
Chief Engineer, Signals an interlocking catechism duly filled 
in and signed together with a scale plan (preferably 100 feet 
to an inch) showing the position of cabins, lever frames, 
signals, i^tanding room of sidings or loops, centres of tracks, 
gradients, etc., and apply for sanction to be accorded to the 
station or installation being regarded and classed as ''Inter- 
locked." On obtaining this sanction from the Government 
Inspector, the Engineer-in-charge or Si^erintendent, Way and 
Works, will advise the Divisional baperintendent accord- 
ingly and the latter w ill arrange for the elassification to be 
noted in the Gazette and in the Working Time Table. 

167 When once a station has been classed as Inter- 
locked" no signal may be erected or removed, no inteorlooked 
points may be nut in or taken oat, nor may the interlocking of 
the frame he altered or added to, in any way, unless a plan 
(net necessarily to scale) showing the alterations has Men 
approved and signed by the Goverwent Inspeotor. 
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1S& D— la Cue of works of Emogeac^*— It mej be 

necesmy afc times to move sidings or do other emergent work 
before the OoTimment Inspeetor’s sanotion can be obtained 
under the procedure laid down in Seotion ll* In such cases 
the Ensineer^in-obarge or Superintendent, Way and Works, will 
hj telegram ask the Ohief Engineer to obtain the sanotion of 
the Government Inspector to the work being undertaken* 

* 

159. In all other respects« the procedure in such rases will 
follow the oonrse prescribed for ordinary works, and the 
emergent procedure will only be resorted to, if it beoomes 
necessary, to open the work at any time before the completion 
of the usual proceeding's. 

160. E— In the case of Ohat siding.— On obtaining 
previous sanction from the Government inspector for the whole 
season, the Agent is authorised to make any alteration at Ghat 
Stations that the rise and fall of rivers may nei essitate. No 
othe^ intimalion of snob works need be sent to the Govern- 
ment Inspeotur beyond a telegraphic notice of their opening, 
ptovided that (1) the alterations are within station limits, 
(2) speeds do not exceed 10 miles an hour, (3) a plan of the 
alterations affected is submitted together with any necessary 
Traffic Rules. The telegram is to he addressed to Chief 
Engineer, with copies to Government Inspector, Ohief Operat- 
ing Superintendent and others concerned. 

161. F— Except as described in Bale I no new work 
affecting the running of trains or the working of traffic 
at stations is to be brought into use until the staff have 
been notified of the same by a notice in the Weekly 
Gkkzette. 

162* If eiiy deviation from the plans authorised by the 
Government Inspector which will affect the lay-out of lines or 
anngements of signals is made, revised plans, working roles, 
do., must be submitted to him for approval. 
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From 


T7I 


AppfNorx A. 
No. 

HiNCHNBEB.IN-CHARQB. 


E. 4t A. 


To 


SUI*BBINTBNI>8NT, WAY AND WORKS. 

Ea$i Indian UoUvoay, 


Thb ! 5 E 2 IL government IN.SPFCTOR OP RYS. 

JONlQIt CrIowMr 


tl£ no 

deioription It 
neoet^sary, or 
there are no 
mfrliigexnentii 
Of 

reetrlotioBB, 
JStsl may be 
written after 
the itema. 


Me 


SiH, 


* Here enter 
name of work 


Application for sanction to*« 


1 aolicit jo»r sanction to the above named work being 
commenced and opened for public traffic when ready. 

2. With reference to Chapter VI of the roles for the 
opening of a railway, 1 beg to enquire whether you wish to 
inspect the wot k prior to opening to public traffic, if so, please 
inform me, and due intimation will be given of the date of 
completion. 

3. In the event, of yonr deciding not to inspect the work 
prior (oopenitgl will, on completion of the work, despatch a 
telegram to your address, intimating that the work hos been 
opened. 

4 fftie following duoaments are enclosed 
(a.) Plan and section. ' (d,) Restriotions. 

(ft.) Description. (c.) Rules for traffic working. 

(o«) List of infringements 


Engineer^i n^charge, 


No.. 


Supei'iniendfintf Way and WortcB 


Fkom 


The 


BBsioa 

JUHIOR 


GOVERNMENT INSPECTOR OF RYS, 


CttlcwtiB 

Liiofcn(M0.’ 


To 


„ ENQINBEIUIN-OHARGB. 

8UPERINTBNUBNT, WAY AND WORKS. 
Soft Indian Hailvutf. 

the 192 


Sir, 


Your No._ 


SaoeHon it acoorded tn tbe above work beiog oommenoed aad 
opened for public traffic when ready. 

I -jJS- propoae to litepeol the work prior to opening for 

Bdvioe of vthw the work wtll be ready foi Im peetiott nhonld 
pnbltO iratDO Sfld au^oe ii a Piitetj m ijrorivtwi lit pRi^i a of 

be twtlniRM at leatt U dm befora It ii proponed to opRH ft 
yiwr letter It me diteot at the time of oi»e&iiiga 


Renter (3'oetmmenl Inepeefor. 



App«>»ix B. 

EAST IKOIAN RAILWAY. 


E. 41 B. 


Oerlifioate to bo tigmi and despatched before 
Opening Temporary or Now Worka 


[ Form to be sent on completion of work by tbe 


Engineer, 

Saperin- 


in»e har^ :rw“ i f be Senior Qoyernment Inspector a 

tendent. Way and Woi ks ^ 

Qopy beini^ sent to the Chief Engineer at the same time for 
sabmisBion to Agent.] 


* Bara autar 
namo of work. 


I do hereby certify that, in tbe work above mentioned — 

(1.) The fixed dimensions prescribed hy the Oovernjr 
Oeneral in Oonncil have not been infringed ; 
except as shown in attached list 

(2.) The weight of rails, strength of bridges and 
general etruotural cbaraoter of the works are 
snob as bare been prescribed. 

(3.) And 1 have satisfied myself by personal inspeo- 
tion that the work can be opened for the 
pnblio earriage of paFsengers without danger 
to the public using it« 




Amrianf Engineer, 

Dated 192 • 


Fobwabosd to the 


Seeior 


Ooyernment Inqmtor. 


Engineer^wfhafge. 
Ovperintendentf Way and 



CHAPTER XI. 

BRIDGES. 

A. — Uaniteuauce, inspection and records 
pertaining thereto. 

163. Assistant Eugineers will arrange to obtain the 
records of the highest flood levels at all Bridges, oulverts and 
openings 

This informal ion should be obtained when the flood is at 
its maximum. If particulars are not carefully noted at this 
time the traces may be lost and in any case the information 
obtained will be open to doubt. 

When a bridge is known to be in any way defective or 
weak special steps must be taken to insure regular inspection 
at least quarterly. 

m When it is desired to ascertain the afflux at a 
particular bridge or culvert if the said bridge or culvert be 
gTn fi.ll it is desirable to take the levels of the water at points 
on the bank 50 feet or 100 feet awa^^ from the bridge or 
culvert on bt th sides of the line where there is still, or com- 
paratively still. Wilier. During the flood pegs may be driven in 
at these points at water level and the diflerence in values of 
these determined later. At the bridge itself there is always 
too much turbulence in the water to obtain accurate values. 

165. When carry ing out bridge inspections Engineers 
and Iu8j>eotor3 should compare the notes and orders ot pre- 
vious Inspections and add whatever have since been taken 
relative to such bridges and culverts as lequired attention 
at that time, and in repoiting on these bridges and culverts, 
speoiMl notes shall be made as to whether the lepairj and 
recommendations of the previous examinations have been 
fully carried out or not. 

168. See if the waterway requires straightening, cleaning 
out or enlarging and whether pitching is needed to maintain 
the channel or protect the embankment. 

167- Examine piers, abutments and breast walli as to 
joints, settlement, imperfect stones or bricks, cracks, or other 
deleota. Note if the work needs pointing, or if cracks have 
opened since it was last pointed; make such measurements as 
will locate the position ot cracks and illustrate with sketches if 
necessary. Note the condition ot the pitching, if any. State 
if pitching is needed to prevent undermining and if so bow 
much. Give the condition of the bed stones, and say whether 
girder seats are clean and water drained oil. 

168. Note the condition of arches and retaining walls. 
See if they are yielding by settlement or bulging from the 
pressnro of the embankment or of filling under the track. 

* 169. Note the condition of flooring, apron, and pitching 

and that the same is so placed that it cannot be undermined by 

Boontt 
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170* Se 0 if fihe bed plates and tollers are clean, and if the 
latter are placed so as to move squarely backward and forward 
with the girders. Sea if the bearing plates take an eren bear* 
ing on the rollers. Bxamine the holding down bolts 

171. Observe partionlarlj the oondition of the bed 
timbers where the girders rest upon them. Note any 
appearance of crashing or decay. 

172. Note if there are any members, such as closed 
columns, bottom booms, etc., which catch and retain water by 
reason of not having proper drain holes. 

173. -jfiTote any undue vibration of the structure under the 
moving load. 

174. Note excessive deBeotion of the structure under the 
moving load and see if the two trusses have the same dedco- 
tion. 


175. See if any rnst spots are apparent. Note if struc- 
ture needs repainting. Steel or iron bridge work should be 
scraped and repainted as often as necessary to preserve it from 
rusting. 

176. The tension in flat tie bars should be tested by 
springing them. Ronnd tie bars with screwed ends or couplings 
should be tightened up to give a slight tension. 

177. Weak girders usually give signs of weakness by 
loose rivets at the following connections — 

(a) Verticals and diagonals to main booms 

(b) Rail bearers to cross gii'ders, and cross girders to 

main girders. 

(c) Field joints. 

When inspecting girder bridges, the rivets at these places 
should be particularly examined, and loose rivets are to be 
replaced as soon as possible. 

178. Note if any small girder spans have been ^fleeted by 
oreep in the rails laid over them, as they occasionally require 
to be replaced in their correct position. Horizontal bracing 
should be provided when one giider in a span creeps more 
than another, and drawings for this will be supplied for each 
particular case on application to the Chief l£ngirieer. 

179. Note if ladders or stagings are required to facilitate 
inspection and if so where they are kept. They must be pro- 
vided where necessary. 

180. See that trees, weeds, vegetation or rubbish is pro- 
perly removed or otherwise disposed of. All tieos growincr on 
the masonry of bridges should be thoroughly rooted out and 
the joint repointed. 

181. To enable Engineers and Inspectors to exarame the 
under sides of bridges with facility a good path should be 
made and maintained at each masonry or gii^er bridge in a 
suitable position from formation to the ground underneath the 
bridge. 
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380. indimtiag ibe depth of the foandetione are 

to be fijted on the piers and abatments of all now bridges of 
10 feet span or over as soon after eompletion as possible. 
Thera are two types of plates as per Ofaief Bnginew’s Drawings 
Nos. 81984 and 31985 one being for well foundations and the 
other for open foandatioiis. One plate is to be fixed on each 
pier and abutment above flood level so as, if possible, to be 
visible from the bank or from adjoining piers. 

183. Inspectors must mark the highest known flood level 
on the masonry at each bridcre, on i vert and opening, and when 
there are floods which rise above these levels the new highest 
flood levels should be marked at once. Any new highest flood 
levels should be reported to their Bngineors an I thence to the 
Ohief Engineers at once to enable them to be recorded in their 
office copies of the seeti^n of the line. 

183 -A* importance of preserving acourate levels 

of floods and recording them on the bridges, in peaces where 
their values can be eaail} seen, should be impressed on every 
Engineer, and it should not be left to the imagination ol 
inspectors to indicate flood levels as and where they think 
fit. 

Ordinarily, on bridges of 1 to 3 spans it will suffioe if the 
flood level is marked on the right abutment, facing the flow 
of the river, or, if the water does not reaoh the abutment, on 
the pier. 

In the case of bridges of 4 to 10 spans the highest flood 
level should be marked on both abutments or on both piers 
nearest the abutoients if the wator does not reaoh the former. 

In longer bridges the flood level should also be marked 
on a pier in the middle of the bridge and a small iron plate 
indicating the pier should be fixed on the end of one of the 
sleepers over the pier at an angle of 60^ as shown in the sketch 
below : — M 





The marking o£ the highest flood levels shoitid be done 
thus : — 


H. F. L. 

8~1924u 

The line markinfr t«he level of the highest flood ehonld be in 
black, 1 inch broad and 12 inchea long» and the letters 
F, L.” above the line and the flgures below the line 
should be 4 inehes deep. 

In addition to these x^GOi ds, there will be in fufure two 
books for recording bridge repairs and damages:— 

(a) Bridge repairs register — 

This is intended to record the annual inspection 
of and repairs to all bridges inolnding those^^, 
damaged by floo Is. 

(b) The flood register — 

This book is intended to record only observations 
in regard to floods and repairs to the bridges 
damaged by floods. These recordn will form 
a continnoos history of tbe bridges. 


All records mast be completed by the end of the rains and 
the book produced at the Annual Inspcotion, 

Soundings must be taken at bridsres of tbe rivers shown 
in tbe attached list during April and again immediately after 
the rains, during October and November. These soundings 
are to be taken on the centre line of the bridge 100 feet above 
and 100 feet below the bridge, 1 hey sboud be plotted to a 
vertical scale of 20 feat to the inch ; the horizontal scale 
should be according to the length of the bridge, bnc the plan 
should not exceed 10 feet in length. The sections referring 
to the dry season should reach this ofSoe before the end of 
May and those referring to the rainy season before the end 
of October 

The sections of each season's soundings should shew the 
date on whioh the soondings were taken and should be in a 
colour different from the sections of previous seasons. 


The Divisional Superintendents are requested to see that 
this order is carried out intelligently and regularly and that 
the required information resches this office in time. 

^Tliese orders supersede all previous orders on the subjeet 
of reoords. 
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Dlslftrce 

fiom 

Howrah 

Name of River. ^ 


Bpao« 


Hain 

lilne. 

Bxanohea. 

Miiaage. 





. 



Bally Khali 

17 

4^12^ 

4x80^ Oirde'-B 


[Xam 

I Dioe. 


m 

-atgaon Bridge •• 

94 

15x28^0 

:4x28'a 


t .. .. 







t 





Sx78^-6" G 


) 


84 

Buaha Kalla 

109 

4x8(Ka 


y n 


1251 

Bridge. 

Nooaia Biver 
Bridge. 

609 

4x69'— 0"Q 
2 x3C'G 

2x30' G 

... * 

J .. .. 


174f 

Jainthee Nallah... 

603 

12x42'— 5" G 

2 X 84'— lO'' 

.. 

} •• • 


1861 

Fathroo Bridge .. 

623 

4x84'G 

8x40' G 

6tt 

} 

. ... 

1251 

▲djai Bridge 

643 

20 x 42' G 

»«• 

». ... 



2611 

Kii.l Bridge 

186 

9x156' G 

... 

>» ••• 



2tt6i 

Hullohur Bridge... 

152 

4x150' O 


»* *• 


S52SI 

Lower Bone Bridge 

2004 

28x150' O 

eee 

t> ••• 


4191 

1 Kvrinnasa Bridge 

371 

13x40' ▲ 

3x38' G 

a* 

} 


492i 

Tonee Bridge ... 

5 

9x150' G 
2x32' G 

- 

} •• ”• 


5lU| 

1 

Jumna Bridge 

SO 

14x200' G 
2x29' G 



* 




1x29'— 4" A 
2x30' 

•• 

• 10 mmm 





19x30' 

... 



26 

Jubilee Bn^a 

3 

1x420' 
1x360' 
lx42i^' 
lx 141/ 

•• 



(Oangee.) 



} 

NaibaU 

Branch* 




16xl0'-10" 

... 



9U 

Adjai Bridge 

167 

10x60' G 


... 

haudol Bar 
fcarwa. 

95i 

Ditto 

56 

S2 X 5o' Q 

•• 



oc>p liine. 

102 

Ko))ai Bridge 

77 

12x60' G 

” 

•• 

*• 

lOii 

Bakeebwar Brdgi 

i 62 

12x61/ G 

- 

. .. 

>• 

119 

More Bridge 

121 

24x5i>' G 


. ... 

*• 

1431 


172 

9x60' G 


. \ 

•f • 


7xaO'G 


t 


143 

BaraUer Bridge 

16 

1x200' 

5Xrl50' 

6x100' 

5x8 ' A 




Gi and Chord. 

mk 

Fhalga 

345 

1x80' G 


.. 

f> 

386f 

Foon Pooii 

502 

8x60'Q 
18x100' G 


;} ' 

s« 

343 

2681 

fioma Iwldge ^ 

5S1 

22 

OSxlCO'O 

aox8</G 
3x3(/ G 


::i 

»« 

South Behar. 






.. ^ 


800 

flahti BHdge 

. 14S 

16x61/0 



»• 
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I>iBtanoo 





main 

ldn«, 


from 

Howrah 

Name of Hirer. 

Bridge 

No 

Span. 


Branohea. 

Mlleago. 







305} 

Khuri Bridfife 

179 

14x6(KG 

... 

mm 

South Bokar« 

322} 

Dhodar Bridgo ... 

268 

12X6(/G 

.. 


tt 

345} 

Poon Foon Bridge 

21 

8x58'— 6'^ G 
5x50' Q 



P. G* Branchs 

414} 

Amanat Bridge ... 

253 

7x100' G 

... 


Damn Daltoii- 
Kmij. 

Agra Branch. 

789} 

Straohoy Bridge ... 


2x154' G 

... 


789} 

Difltanco 

Bridge over Kali 
^di. 

136 

10x60' G 

... 


1 B. F« Branch. 

from 







Moffhal 

B&raf. 

6} 





0. ft B. 8 ko. 


Dufferln Bridge ... 



7x383^0 
18x60' G 

... 

) Main 
$ liine. 


91* 

Bal Bridge 

... . 

4x100' G 

... 



208* 

Khanant Bridge ... 


10x60' G 


»• • • 


802} 

Gurrah Birer ... 

•s« 

18x60' G 

... 

»* 



357 

Byghool Bridge m. 


7x100' G 

... 

»9 .. 


359} 

Bhukra Bridget ... 

1 

6x100' Q 

... 

• • 



385* 

Koai Bridge 

••6 • 

lOxlOO'Q 

•• 

tt • 

.... 

897 

Bamganga Bridge 

«*«4«6 

10 x 200' G 

sea 

(• M 

...■a* 

470} 

Malin Blyer ... 


OXWO 


t» •• 


477 

Ganges Bridge 


11x250' G 

,, 

J» •• 

•*4 ••• 

Bala wall. 


10x84' G 
14x84' O 




482 * 

Bamganga Bsidge 

.. ... 

... 

} •* 


490* 

Solani Bridge ... 


16x71' G 

•« 


4«*a«# 

515} 

Hindnn Bridge ... 


5x100' 

• 

## •* 

•6«62« 

36* 

Sai Bridge 

...... 

18x56' G 

-1 


Beuarea F.vza* 
bud liooi>. 

44* 

Goomti Bridge 


16x82' Q 

26 

• 

>• 

98* 

1 

Tonae Bridge 

M...t 

12x60' G 

sa* 


ft 

24* 

Distaiuio 

Sa Bridge 


SxSV— 6"G 
4x61'— 6" G 

26^ 

} 

Janghai Pha- 

from 

Allal&a- 



2x20' G 



piiamau. 

iMd. 

Oarzon Bridge ... 


16x 200' G 

... 


Allahabad and 
Phephaman. 

82 

Distaneo 

Bridge oyer 
Goomti. 

...... 

6x100' U 

... 



Partaogarb 
and Fyzahads 

from 

liuotki* 







now. 

42* 

Hiatance 

Cawnpore Bridge 


25X100' G 
1x42' G 

••• 


Tiucknow* 

Oawuporo. 

from 







BavaU^* 

Bamganga Bridge 

• ■a.M 

1x72' G 

33 x 56' G 



Chandauai* 

Bareilly. 

72* 

Ganges Bridge 


33x80' G 

1.. 

••• ••• 

Moradakad to 

Bfatanoe 






Aliga.h 

from 

Morado 








Gangan Bridge .. 


10X60' G 

- 

MIM 

Moradabad to 
Aligarh. 

41* 

Gatiges Bridge .. 

M* •• 

11x200' G 

M 



Hapnr to SCo* 
tadabad. 
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B— Erection of Steel Bridges. 


184« lUnglneerBy Inspeotors and Oontraofcors are expected 
to make themBelves tboronghly familiar with the general and 
special apeeification^ governing the work. 


185. All material received must be neatly laid out, oare- 
fally checked, rec'irded and reported upon immediately it is 
received. Shortages should be reported immediately. Material 
received should be cheeked against complete bill of material, 
and every effort made to avoid delay to the progress of the 
work by failure to receive material, including false work, 
plant, tools, etc., etc. 

186. lu tbo case of important bridges the Engineer in 
charge shall keep an aoourate record of the cost of the work, 
including material and labour, keeping separately each class of 
work, such as nnloading, repairing, raisiog, fitting, ri vetting, 
clemming, painting, framing, bolting, contractors* pay roll, 
oharaober of plant, framing and erecting false work, and 
removal of same. A diary must he kept containing dates of 
commencing and completing different classes of work, and all 
other general information of valne. This information should 
be embodied in a history of the work to be sent to the Chief 
Engineer for record on the completion of the work. 


187. The Engineer in charge must check all distances 
and elevations on plans before laying out the work, and will 
be held responsible for any errors that may arise, through 
neglect on the part of himself or assistants to verify properly 
and re-check plans, points and elevations given for the erection 
of the sfcruoture. Distances between centres and elevations 
of finished tops of masonry are specially important, and should 
he re-cheoked as often as may be necessary in order to abaolately 
insure against errors. The sum of the heights of the com- 
ponent parts forming the structure should bo carefully check- 
ed against the total finished height above assumed datum to 
rail level. Ihe sam of all detail lengths must also be checked, 
with equal rare, against the total length from the fixed initial 
point. 


188. It must be seen that the material isinot ininred. or 
dangerously strained daring the operation of loading, un- 
loading or handling. All defects in workmanship or material 
must be remedied as soon as detected. A thorough inspection 
most be made of the material on receipt for defects in paintini; 
cleaning, roaming, burrs, sharp edges, etc. JAll such defects 

shall be remedied immediately, and noted detail, to provide 
fnll intormacioa, in case of claims foy oompenaatioii* 

5A. 
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189. ^ Slight bends in members shall not be straightened 
nnlesB sfrictly necessarj, on acoonnt of the danger of over- 
straininj? connections and rivets. Plates and bars if slightly 
bent or tw^isted, shall be straightened oold if possible ; if bent 
BO sharply as to require beating, the vrhole piece thus heated 
shall be subsequently annealed All shop rivets, or any piece 
or member thus straightened, shall be properly tested. All 
cold straightening must be by pressure only. 

190. Particular care should be taken to insure free ex- 
pansion and contraction vrherever provided for. Any depar- 
ture in dimensions, amount of camber, etc., of material received, 
from plans and specifications must be noted and reported 
immediately. • 

191* All machine fitted bolts shall be perfectly ticbt,nnd 
the ends should be barred or otherwise checked, to prevent 
nuts from becoming loose. No unfilled rivet or b )U holes 
should be left in any part of the structure. 

192* The material shall bo assembled in accordance with 
the erectirn marks, and no interchange of pieces shall be 
made, unless absolutely necessary in order to avoid chipping 
and fitting, or serious delay, or unless interchangeable girder 
work has been supplied. 

193. Pitting and riveting of connootions (especially 
angles) in oases where pieces are short or full, shall be done in 
such a manner that the rnetal is not unduly strained, or 
cracks caused. 

194. Dishonest or incompetent workmen frequently fill 
cracks with paint, putty, cinders, dirt, oil or filings, for the 
purpose of deception. A close inspection must be made for 
this. 


195. Wooden rams or malls shall bo used in forcing 
members into position, in order to protect the metal from 
injury or shocks. 


196« Chipping of rivets, angle fianges and edges of plates 
roust be done without breaking out metal. Chipped edges 
shall be finished off with a file, and all concave corners shall 
be founded off. Chipping with a sledge shall only be permit- 
ted in exceptional cases, and must be done without leaving 
fractured edges. 

197. In driving rivets the dolly and die should be placed 
directly opposite each other at right angles to the riveted sui-t 
face to insure straight driving. Rivets shall be driven while 
at a straw heat, and no burnt rivets should be used. The 
ragged edge round the head shall be neatly chipped oft. 
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198. After riveting each riret shall ba tested with a 
hamieer to insare that they are tightt and the heads mast be 
well formed, concentric with centre of riret, and closely fitted 
against the liyeted surface. 

199. Defective rivets can nsnally be detected by their 
colour or by soand when tapped with a hammer or by placing 
a finger against one end and tapping the other end with a 
hammer and all loose or burnt rivets must be immediately cut 
out and replaced. 

200. In cutting ont rivets be careful to ascertain that 
other rivets in proximity have not been loosened. 

201. Countersunk rivets must be inspected aftvr obipping 
heads, and no unnecessary chipping should be permitted. 

202. Where two surfaces are in contact, each surface is 
to be cleaned and given one coat of red lead paint before the 
two surfaces are riveted together. 

203. When a bridge of small spans is on a curve the 
necessary superelevation of the outer rail, should be given on 
the bed stones which shonld be provided and set so as to give 
the necessary cant to the span as a whole 



CHAPTER XIL 

LBVBL CROSSINGS. 

Read General Rules for Indian State Railways 
paras. 48 and 350 to 358. 

204 * The attentioD of all En^iBeera is drawn to the 
Oenersl Eules 850 to 858 wldoh govern the oontrol of Level 
Crossing Gates. It is common knowledge that tbene rules 
have not always been strictly observed in the past, but it 
should be distinctly understood that tViey express the definite 
orders of the Railway Board and no deviation from them can 
on any acoonni be condoned. The most important and fanda- 
mental principle is that laid down in General Rnle 352, Sec- 
tion (4), VIS., that 

“ Unless otherwise directed by special instrnc- 

^'tioxiS all gates at Leve^ Crossings must he kept open 
for the passage of trains and securely fastened across 

“ the thoroaghfare, and shall only be closed to the passage 
of trains when it is necessary to open them for the 

** passage of road traffic.” 

From this it is clear that the normal position of all Level 
Crossing Gates is closed to road traffic and although it is not 
our practice to have gates closing to the passage of trains the 
intention is obvious that they are only to be opened wlien 
necessary for the passage of road vehicles and of coarse only 
when the line is clear. 

Th# reservation unless otherwise directed by special 
instructions ” is obviously intended to provide for exceptional 
cases such as Level Crossings in towns or congested areas 
where the road traffic is heavy and practically ccmtinuons, but 
there should be no generalization in issuing special instruc- 
tions. Each case must be carefully considered on its own 
merits and any special instructions which may be necessary 
should be issued by the Divisional Superintendent and a copy 
posted at the Gate-lodge as is done with tie Duty Sheet of 
Gate-keepers. 

Gates cannot be considered as ** securely fastened ” unless 
it is impossible for them to be opened by any unauthorized 
person, and the most efFeotual method of fastening is by means 
of a padlock through a hasp on the bolt of the gate. The 
locking bolts of all gates and the padlocking arrangements 
should be inside, t. e., on the side of the gate nearest the line. 
It is the duty of Assistant Engineers to satisfy themselves by 
personal inspection that all date-keepers are provided with 
looks and properly fitting keys in good condition, and a certi- 
ficate should be submitted quarterly to the effect that the 
equipment at every Level Crossing Gate is complete and in 
good order — looks, keys, flags, fog signals, hand signal lamp.s , 
an adequate supply of oil, matches, rule-book and a tommy-bar 
for cleaning the channels between rails and oheok-rails. Also 
at important Leyel Crossinga— 2 gate-lamps, with red and 
white lenses. 
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Tbe AsBisfcani Engineer should also satisfy himself that 
all lamps are kept clean and in a condition to ensure them 
showing a good light. 

Level Crossings on publio roads crossed by a Railway 
will be classed as A, B and 0 : — 

“ A ” class orossings will ordinarily be provided on 
main roads. 

** B ” olass crossings will be provided on loss important 
roads. > 

** C ” class crosaines will be provided on country tracks. 

The class of crossing to be provided in each case ** A 
“ B ”, C ” or special will be fixed by tbe Local Authority 
concerned. 

Tbe standards to be observed at tbe various classes of 
crossings are as detailed below and ealimates sboald be sub- 
mitted for bringing i<ll croeslogs up to these standards. 

For ** A ” class crossings : — 

(а) Gaaid rails 30 feet ^ong. The crossing between 

the rails and up to the end uf the Level 
portion will be metalled to a width of 16 feet, 
rhe metalling of the remainder of the crossing 
will conform throughout to the standard on 
tbe road. 

The thickness of metal after consolidation must 
not be lef^s than 6 inches and a soling of 
boulders 9 inches thick will be provided. 

(б) Gates with p: sts giving a clear opening of 16 feet, 

when gates are open. 

(o) The gradient of the road will be “ Le^el ” for 
60 feet on either side of the centre line of the 
Railway. Where there is more than one line 
at the level-crossing, the road will be level 
for not less than 30 feet from tbe centre of 
each outside traok. 

(c/) Tbe gradient of tbe approach will ordinarily he 
1 in 30, but it tbe provision of such a gradient 
brings the foot of the graded approach outside 
the Railway boundary, or if there are any 
other features of the case which appear to call 
for special consideration in the matter of 
grading the case will form the subject of 
special arrangement between tbe Local Autho- 
rity concerned and the Railway. 

(f?) Each crossing will be provided with 2 gate-keepers 
and two gate-lodges or double gale lodge and 
each gate-keeper will be on duty for a period 
of 12 hours. 

For ” B ” class crossings 

(a) G uard rails 20 feet long. The crossing between 
the rails and up to the end of the ** Level ” 
portion will be metalled to a width of 12 feet. 
The metalling of the remainder of the crossing 
will conform throughout to the standard of 
the road. 
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Tbe tihiokness of metal when consolidated will 
not be less than 6 inobes, and a soling' of 
boulders and mutam 9 inches in thickness will 
be provided. 

(6) Gates with posts giving a clear opening of 12 feet. 

(c) The gradient of the road will be l3vel for 50 feet 

on either side of the centre line of the Railway 
Where there is more than one line at tbe level- 
crossing, the road will be level for not less than 
30 feet from the centre of each out -side track. 

(d) The gradient of tbe approach will ordinarily be 

1 in 30, but if the provision of such a gradient 
brings the foot of the graded approach outside 
the Railway boundary, or if there are any 
other featoies of the case which appear to 
call for special consideration in the matter of 
prading, tbe case will form the subject of 
special arrangement between the Local Autho- 
rity concented and the Railway. 

(e) Kaoh crossing will he provided with a gate-keeper 

and a gate-lodge. Tbe gate-keeper will be on 
^ duty from sunrise lo sunset, and must remain 
in the gate lodge from sans* t to sunrise to 
open tbe gates if called upon to do so for the 
passage of road traffic. 

For ** O ** class crossings : — 

The same as for class with the following exceptions : — 

(a) Guard rails will be 12 feet in length. Tbe cross- 
ing between the rails and up to the end of tbe 
** Level’* portion will be metalled to a width 
of 9 feet. 

(5) Tbe road will be level for a length of 30 feet on 
either side of tbe centre lice of the Railway, 
or where there is more than one line of rails 
at the crossing, from the centre line of the 
outside pair of rails. 

(c) The gradient in tbe approaches is not to be steeper 

than 1 

(d) Gates, gate-keepers and gate-lodges will not be 

provided. 

At important croFsings near a Railway station where the 
road gates are interlocked with the station signals, wicket 
gates will be provided for pedestrians, 

(a) The incidence of the cost of new level-crossings or 
of alterations to existing level-croesingB shall be determined 
under the provisions of the ludian Railways Act, 1890. 

(&) All works within the Railway boundary shall be 
carried out by the Railway. 

(c) AU works outside the Railway boundary shall, as 
a rule, be carried out by the liooal Authorities ooucerned, but 
m9kj, if desired by mutual agreement, be carried out by the 
Railway, 


(dt) The approval of the Bailway to an estimate prepared 
by the Local Anthorities concerned Department, ia necessary 
if the work is to be oarried ont, or paid for, by the Bailway, 

and vice versa. 

The Bailway authorities shall be responsible for the 
maintenance of the road between their normal boundary 
line ; that is to say, that if a long diversion of an existing 
road is made to obtain a better crcssing, the Bail way 
will construct the diversion and maintain it for two 
years, and after that hand it over to the Local Authority 
concerned in good order, reserving for maintenance only the 
length of the roadway equivalent to the normal side widths 
of land taken up by the Bailway in the vicinity of the 
crossing. 

No gnieman is to be appointed unless he is physically fit 
to perform the duties required of him, and thoroughly under- 
stands these duties and the Permanent Way Inspector must 
certify to these points whenever a new man is appointed. 
All gatemen must be tested for eyesight before appointment 
and periodically thereafter as laid down. 

If a gateman has to leave his gate lodge to'^go to a dis- 
tance ont of call, it. is not sufficient for him to leave his wife 
or one of his family in charge, but he must arrange with the 
mate in charge of the length to provide a qualified substitute 
during his absence. The Permanent W ay Inspector must see 
that he has qualified substitutes ready in case a gateman has 
to be relieved. W hen it is absolutely necessary for the gate- 
man to leave the level crossing before a substitute can be 
provided, he must look the gates and keep the keys in his 
possession. 

Gateman must be instructed to water their level crossing 
in order to lay the dust immediately before mail and passen- 
ger trains are due to pass, and they should also be provided 
with a small stock of moorum or kunker and a durmush or 
rammer to enable them to keep the road surface in proper 
repair. 

In any case when on account of a breakdown of a road 
vehicle or any other cause a gatemai# is « unable to clear an 
obstruction from a level crossing he must place two fog 
signals on the line at a distance of eight telegraph posts, or 
as far as he has time to go, on either side of the level crossing 
and shew a danger signal to approaching trains. 

ISo jungle should be allowed to grow in the viol nit j of 
level oTOBBings so as to obstruct thOiew either £rom the level 
crossing or from the gate-lodge, and it is the duty of the gate- 
man to see to this. 

Gate lamps at level crossings, and at A class level 
crossings the gateman’s band siornal lamp, must be lighted 
immediately before sunset and not extinguished until sunrise. 

Important Level Crossing gates should invariably be 
painted white and the paint kept scrupulously olean* Fairly 
frequent z*epaintiog of such gates will probably be necessary* 
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The last sub-para, to para. 204 of the Manual 
should read as follows : — 

** Less Important level Grossing gates should also be painted 
white.” 


Ohief ByGiNEEs’s Office, Q. S. ROBERTSON, 

Calcutta^ 21«t November 1929. J for Ohief Engineer, 
W. O. No. 4832— 1,500— 26-11-29. 




Imb important level crosainv gates (where there is no 
motor traffic) should be painted gray. 

S05« All gates at important level crossings shoold be 
provided with lamps showing red in both directions when the 
gates are closed for wheel and foot traffic. Green lensee 
should not be used in gate lamps as green lights are liable 
to be mistaken by drivers of trains for station signals or 
caution signals. 

m On road traffic offering at a level crossing tbe gate- 
keeper if tbe line is clear, shonld first open the gate furthest 
away from the-TOad traffic so as to give that traffic an un- 
impeded passage over the crossing. 

207. At all level crossings for double line or for line that 
may in fntnre be doubled tbe gate lodge shonld be situated on 
the further side of the level crossing from the direction in which 
a train approaches on the nearer track so that an uninterrup- 
ted view may be bad at the crossing of a train approaching 
on that track. If two gatelodges have to be constmcted the 
second should be placed either diagonally opposite side of the 
line as in sketch (0 or as shown in sketch (^V) either A^or 
may be selected. 

(0 




SKETCH B. 




208. On curves, the ^atelodge, if only one 10 provided 
fihoald be situated on the outside of the curve unless there is 
any special reason to the contrary, e., site A should be pre- 
ferred to site B. 

209 The clearance between the running rail and the guard 
rail must never be less than two in<'lies (standnrd gauge), 
1| inebes (Metro gauge), and may be more on curves. The 
guard rail at a level crossing is intended merely to protect 
the main rail and to maintain a space for the 6ange of the 
wheels but it should never bo near enough for the flange of 
a wheel to touch or rub against it under any circumstances ; 
its function is entirely dilferent to that of a check rail at a 
crossing or on a sharp curve- 

210* Qatemen should be warned to keep the running 
rails clean and free fixim earth, etc., and to clear out the space 
frequently' between the running rail and the guard rails. 
This matter receives very little attention and on many level 
crossings dirt is allowed to accumulate in the channel until 
it fouls the flanges of wheels of trains and trollies. 

211. Level crossings should invariably be opened out and 
the road examined, sleepers carefully packed and road levelled 
each time the gang goes through the road. 

212* All gatelodges having one gateman should possess 
the following equipment. — 

(fi) 1 hand signal lamp 

1 red hand signal fiasr 

1 green hand signal flag 

? } fer looking the gates 

2 padlocks only ) 00 

1 case containing 12 fog signals 

1 tommy bar for cleaning the channels between 
rails. 

1 kodali 

1 dnrmnsh (required in the case of metalled road 
only) 

1 bucket, pail or old iron drum 

1 bottle for oil lamp 

1 book of rules in the vernacular 

1 Dob i m e tal i n ' ashes 

Supply of matches and kerosine 6il. 

These quantities may be increased as necessary when 
there are two gatemen or more. 

(6) In addition to the above at important non-interlooked 
levil crossings. — 

2 gatelam^xS with red and white lenses. 

213* This equipment should be periodically inspeoted by 
the Assistant Engineer to see that it is in order. It should 
be examined by the Inspector at least once a month. 

214. Where theie ate two or more gatemen at a level 
oroseing their hours of duly should be definitely laid down 
and a notice should be affixed on the gatelodge stating the 
hours of duty of each man by name. Two sample forms 
showing the hours of duty of two gatemen are appended at 
pages 60 and 61, 
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EAST INDIAN KAIL WAY. 
ivfannal for Engineering Department. 

Oorrigmium Sli^ So. 4. 

Page 61. In para. 216a«*Itefii iO^Read “ Lamp hand 
aigpfcl ... ... 2” imteotd of ** Lamp hand 

flignfti .... 1.** 

OAIiOU,TTA., 

Dated the Od, 1928. ) Chief Engineer, 

Begt. No. 3118— 1,500^1940-28. 
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CHAPTER Xm. 

MAINTENANCE OF PERMANENT WAT. 

2l5t The permanent way ib the and most important tooia^ 
cbarge of the Engineering Department, and requires the moat 
minute, constant and unflagging attention. The increasing 
sp«»ed oi trains and the increasing loads necessitate more and 
more care and Assistant Engineers and their staff should take 
a pride in the production and maintenance of a good and 
smooth running track. 

215 (a) List of Tools and Plant with ordinary Main Line 
Gang of 1 mate, 1 keyman and 8 men: — 


Description. 

No. 

Bsvarxs. 

1 Adzes Carpenter 


e 

n 


2 Augers eorew of sizes 

•M 


mm 


3 Axes ••• 

• •• 


mM 


4 Beaters rail m 

• •t 




5 Billhooks or Dah 

P— 

#•# 



6 Boards inch cut.** 

• ee 


mm 


7 Books Regulation 

mm 


■■ 


8 Basket cane 

mm 


6 


9 Chisel cold ••• 

•ee 


1 


10 Cold set or Rail cutter 

see 


1 


11 Crowbars 



7 


12 Drift steel V/0,^ 

• SS 

• •• 

2 


13 Flags of sorts ••• 

••• 

ee* 

2 


14 Fog signal 

#•• 



Dozen. 

15 Gauges rail 

• ee 

#•» 

■1 


16 Hammer band 

see 


mm 


17 „ keying 

»•* 

e*« 

2 


18 „ , spiking 

••• 

see 








19 Lamp iMMod signal 

• •• 

MS 

i- 


20 Level spirit 

•ee 

... 



21 Muster roll tin ... 

••• 

see 

■■ 


22 Padlock m* 

•ee 

ee» 

■■ 


28 Phowrah ••• 

• •e 


8 


24 Pick axes ^ ••• 

see 

MS 

2 


25 Bail straightener or Jim Crow 

• e* 

1 


26 Bod measuiing teak 

see 

e»* 

1 


27 hakes ballast ... 


... 

4 


28 Spanner plain 

• ee 


4 


29 Spikes drawer 

mm 

• •• 

■■ 


3 i Sickles 

• •• 

e«« 

mm 


31 Square plain 

• •• 

e«* 

■■ 


32 Straight edge wooden 

ess 

see 

1 


SS Tougs smith ^ ... 

see 

S«e 

H 













es 

215 (5). List of tools snd Plant with Yard Gang; of 20 
men working on points and crossingsi oto., 1 matoi 1 keymani 
18 men:— 


Description, 

No. 

Bemabks. 

1 Adzes Carpenter 

••• 


1 


2 Angers screw of sizes 

ese 

• •• 

6 


3 Axes 

••• 


2 


4 Beaters rail 

• ft • 

— 

IS 


5 Billhooks or Dah 


•a. 

1 


6 Boards inch out 

• •ft 

••• j 

1 


7 Books Regulation 



1 


8 Buckets 0. L 

... 


1 


9 Baskets cane 

• •• 

aaa 

12 


10 Banners red 

• ft* 

aa. 

1 


11 Chisel cold 

••• 

aaa 

1 1 


12 Cold set or rail cutter 


aa. 

I 


13 Crowbars ^ 

••• 

aaa 

14 


14 Drift steel D/0. 

• •• 

aa. 

2 


15 Flags of sorts ... 

• •ft 

• •• 

2 


16 Pog signal 


a*. 

1 

Dosen. 

17 Ganges rail *,« 


aaa 

1 


18 Hammer hand 

••• 


2 


19 „ keying 



2 


20 „ spiking 

•M 

aaa 

2 


21 Lamp hand signal 

• •• 

aa. 

1 


22 Level spirit 

• •• 

.a* 

1 


23 Muster roll tin ... 

m— 


1 


24 Padlook „• 

••• 

... 

1 


25 Phowrah 

•M 

aaa 

16 


26 Hails straighteuer or*Jim 

crow 

... 

1 

1 

27 Kakes ballast ... 

mmrn 

... 

4 


28 Rod measuring teak 

•„ 

a*. 

1 


29 bpanner plain ' 

• a. 


1 i 


SO Spikes drawer or Pin cutter 

... 

' 2 


31 Sioklea 


... 

4 


32 Square plain wooden 

••• 

aaa 

1 


33 Straight edges wooden 

••• 

aaa 

1 



_ . ^ To maintain a good running road it is absolutely necessary 

the road opening and adjustment should be done thorough* 
and be carefully inspected before covering in. 

(a) ^ad^ening should be carried out completely on 
^ ' the' main line and in all yards onoe a yea r. 

(&) The road opening should commenoe as soon alter 
the monsoon as possible and the work should 
be BO mapped pnt that the whole section 
should be completed before the next monsooa 
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It ifl not to be understood from the above that a portion 
of the road having onoe been attended to may remain . 
untouched for the rest of the year. Slack|J* i^st _be put 
right at once and rails h ogged at 
cpyrtahTlitlentioD. ^ 

216 > ^'he actual overL auling of the track should be done 
in the following order : — 

(1) The ballast must be removed by kliodaliea from 
between the sleepers and pulled well away. 

It is essential that the ballast between tbe 
sleepers be removed slightly below the bottom 
of the sleepers, so that the beater can be used 
more or less horizontally, thu^ ensuring the 
* whole width of the sleeper being well packed. 

If the ballast be entirely pulled away a low bundle of 
dirt and ballast will be discovf^red just outside 
the ends of the sleepers* This should either 
be removed entirely and the ballast screened and 
replaced or the ballast out through at intervals 
of three sleepers to prevent waterlogging of 
the track. 

(2) Broken ii on sleepers and rotten wooden sleepers 
must be replaced as necessary. 

(8) The sleepers must be respaced and squared to the 
rails where necessary. 

(4) Screw spikes must be tightened up or dogppikes 

redriven. The gauge duiing tliis stage of the 
proceedings must be coi reded. 

(5) Old spike holes must be completely plugged with 

woodeu plugs dipped in hot coaltar. 

(6 ' The line should I e straightened and roughly 
packed The_ common practice of packii'g one 
end of a wooden or trough sleeper first and 
then packing the othei’ end to the same level 
must bo stoppcrd This fauses the end first 
packed to be lifted off the ballast except at 
tbe extreme end, which is bad for the sleeper, 
and also for the resulting running of the 
track. B. IS neoessHry therefore to have two 
men packing at each end of a sleeper at the 
same '"time. 

(7) The line should again be thoroughly packed, but 

the ballast not boxed in. 

(8) The line should be left open for one day to allow 

bad joints to settle. On the following day 
any ** slacks ” that may have developed owing 
to faulty packing should be taken out and the 
ballast boxed ir*, the ballast being raked in 
(and not packed in by khodalies) fco iTsTo 
it from dirt as much as possible. No boxing 
in of the ballast is to be done until the 
packing has been passed personally by the 
Permanent Way Inspector. 
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218, On the East Indian Railway there are the foUowing 
general types of permanent way. 

Types of raiU Double headed and bull beaded rails laid with 

chairs on wooden sleepers. 

(6) Double headed and bull headed rails laid on D. O. 
sleepers. 

(o) Flat footed rails laid with bearing plates on wooden 
sleepers. 

(d) Flat footed rails laid direct on wooden sleepers. 

(e) Flat footed rails laid on Fowler Box cast iron sleep- 

ers, on Lines oast iron sleepers or on others. 

(/) Bull headed rails or flat footed rails laid on various 
experimental patterns of ferro concrete 
sleepers. 


Future 


216* A. In future only two sections of rails will be ob- 
tained for nse on the East Indian Railway : — 

(a) On lines classed as Heavy Mine ral 115-U. F. F. B.S. 

rails will be used. 

(b) On ether lines 90 lbs. F« F. B. 8. rails. 

All new points and crossings will be made from one of 
these sections. 

When the rails are used on wooden sleepers rail screws 
will be used on the section below Moghnlserai, 
dog spikes being used above Moghalserai 
Bearing plates will be used on soft wood 
sleepers only. 

219. The rail forms the most important part of the per- 
manent way. It is the part on which depends most of the 
smooth running of traffic and on the rail therefore the greatest 
possible care should be bestowed. It has already been pointed 
out that the Inspector should attend particularly to the hand- 
ling of new rails and the same attention should be shown to 
them both before and after they are laid in the road. 


220. In the chapter on Relaying the procedure to be 
adopted with regard to new rails has been laid down. 

221. Tbo proper maintenance of new^ j^j A depends upon 
the fittings being in good order, the sleepefs^eing adequate 
maintenance of new rails the ballast beinsr sufficient and the 
formation being firm. Assuming that all these factors exist 
good matntenanoe may suffer from: — 

j (a) Proper expansion not having been allowed* 

(h) the joints not being properly fished, 

(o) the sleepers being unequally spaced. 

(d) the gauge and cross levels being incorreot. 

(s) the rails being kinked. 

(/) the line not being properly packed. 

6A 
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222. The proper expaneion for rails has been given in 
the chapter on Belaying. The expansion has to be corrected 
from time to time, as the rails under traffic have a tendency to Paiiing baok« 
draw away to one end and to jam there. The remedy for this 
is “palling back.” To certain indiffierent Inspectors this 
process of “ palling back ” is too much troable and so as to 
allow room for farther travel they content themselves with 
cutting oil a portion of the rail at the end of the line (usually 
near the points of a station or at a level crossing) where the 
rails have jammed. This is strictly prohibited. Baih must 
be pulled back consistently from the point of commencement 
of travel or “creep” and oarefolly respaoed. They must 
not be cut. 

The operation of pulling back must be carried out by the 
Inspector in person or his Assistant and not left to the ordi- 
nary gauge. During the course of pulling back the line must 
be adequately protected in the manner described in the 
chapter on Relaying paras. 325 to 322 as for a work involving 
danger to traffic. 

The Inspector must have with him during this operation 
an adequate supply of closures, so that on the approach of a 
train the gap in the line may be filled np and the train 
allowed to pass. 

Pulling baok involves the respacing of sleepers, especially 
the joint sleepers and this should he carefully done, the 
sleepers well* packed up and all fittings tightened. 

One of the dangers attached to this inadequate ejLpansion 
is a “buckle.*’ Buckles may be looked for when the hot 
weather first sets in and if at such times the joints at one 
end of a length are found wide and at the other end dead 
tight it is time to see whether these joints are not set fast and 
if so to slaken off every other joint. 

Sbonld a buckle ooour the road should at once be pro* 
te(^ted by fla^s and detonators as laid down in paras. 322 and 
323 and every other joint slacked off. No attempt should be 
made to straighten the road until this is done. 

The road should never be opened out nor left open until 
this has first been attended to. 

Inspectors are requested to instruct their men on these 
points beforehand instead of waiting until each gang has got 
np a buckle in order to learn how to avoid it. 

222 A* The following instruotions when fitting oieep 
chairs and anchors should be followed 

1. When both rails are creeping in the same direction^ 
as they generally do on a double line track which 
carries traffic in one direction only, anti-creep 
appliances should be fitted so that they, tend to 
force both ends of the same sleeper in the same 
* direction. 
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Joint Bleep«r» 


2. When the mile are creeping in opposite directions, m 
they generelly do on a sin^e line track wfiioh 
carries traffic in both directions, anti-creep applian- 
^oes should be fitted so that only ope and of any 
sleeper is called npon to check tbe creeping of the 
rails. It Is not always possible to do this with 
thick anti-creep chairs which lift the rail some dis- 
tance off the sleeper as the Fowler Box Jaw creep 
chairs do. 

3. Creep anchor should be spaced as uniformly as 
possible throughout the rail length but should not be fitted to 
the joint sleepers or those next to them, 

4, No creep anchors should be fitted on a girder bridge 
until all creep has been completely eliminated by fitting these 
appliances on the approaches on both sides of the bridge. 

223. Given the correct expansion attention must be paid 
to the manner of applying the fishplates, so that they pull 
the rails into accurate alignment. Fjai|ure to secure accuracy 
of alignment, means uneven gauge ST the joint, unequal wear 
at the ends of the two rails and uneven running of trains. It 
probably also leads to a twist in tbe rail and to ultimate hog- 
ging. On the other hand the inaccurate alignment may be 
due to one of the rails having eot bent or twisted from care- 
less handling. In any event the resulting bad running is the 
same. 

In applying the fishplates to the rail the two inner bolts 
are at first to be inserted and these should be tightened only 
sufficiently to hold the rails in position, after which the two 
outer bolts should be inserted and tightened. The four bolts 
should then be evenly and thoroughly tightened up in order 
to secure the accurate alignment above referred to. When 
the bolts have been thoroughly tightened up they should be 
elaokened off an eighth of a turn. 

Tbe bandies of spanners to be used on fishbolts should not 
exceed, on standard gauge^ 2' — length and, on metre gauge, 
1-^3" in length. 

224, As the joint is the most important pait of tbe rail 
BO it is necessary that it should receive the greatest possible 
f^upport. In no case should the centre to centre of joint sleej^ers 
exc^*d 2/Sri of spacing of intermediate sleeper spading. 
AlT lhe other sleepers should be equally spaced throughout 
the length of tlie rail. Irregular spacing of sleepers indicates 
slovenliness on the part of the Inspector and it will usually 
be found that where sleepers are irregularly spaced they are 
also out of square and that therefore the line is out of gauge. 

2Si5« The gauge and cross levels will be dealt with in 
detail later. While it is very important that the gauge should 
be correct it is more important within limits that it should be 



hoitorm. The cross levels should also be aocuraie alfehoush 
there are still some Inspectors who faronr the praotice of keep* 
ing one rail a trifle higher than the other on the sapposition 
that by throwing the weight of the engine on to the lower rail 
steadier and smoother running results. This praotice should 
be discouraged and exactness on cross leTels insisted on. 

226« Reference has already been made to kinks in the 
rail. They eapse a heavy lurch to the train which reacts 
on the pertnanent way and^^lmpairs the maiutenanoe* Too 
much attention cannot be paid to the accurate alignment of 
the rails. 


227. The packing of sleepers has already been touched 
upon and will be fifrther dealt with later on. 

228. When it is necessary to change an isolated rail a 
selected second hand rail only slightly worn should be put in 
place of the damaged rail. It is better to use such rails than 
to pat a new rail in between old rails. 

When one edge of the head of the rail is worn the other 
side may be turned end for end in its place or shifted to the 
other side of the track. 

229. In many cases our old 75 lbs. D. H. steel rails are Hogflrdd rails, 
found to be bogged and otherwise defective at the joints. 

Where such defects are found to exist extensively in any sec- 
tion of the line, the rails may be turned in oontinnous lengths 
of not less than a quarter of a mile and preferably much 
longer — say between two stations. Sanction must be obtained 
from the Chief Engineer in every case before this ia done. A 
careful record should be kept of ail lengths which have been 
turned with the date of turning. A board is to be fixed a 
foot from the ground at each end of the turned length with 
the words “ ^ila turned ** and the date, with an arrow to 
show on which side of the board the tamed length is. 

230* All classes of broken rails mast be speoilaly report- 
ed to the Chief Engineer. In reporting these cases the follow- 
ing prooeedure should be adopted ; — 

The Divisional Engineers as soon as they come to Rail break 
know of a rail fracture should submit a report in agsa 
the prescribed form annexed herewith. Separate 
return should be submitted for each section of 
rail and cause of fracture explained as indicated 
on the last column of the form. 

(h) In the case of rails which were under ten years 
in service the report should always accompany a 
6 feat in length of the rail containing the 
fracture with the broken end duly protected from 
dirt and dust which would obliterate the original 
defects if any. A ferro illustrating the fracture 
should also accompany the report. The particu- 
lars of date, mileage, rolling marks, makers, oast 
number, ete., shoqld be legibly painted on the 
fraotnr^ rail sent to this office. 



Appbsdix. 

statement showing fractures of Steel Bails for the year ending 31st March 19 
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(e) In the cnsn of raih sapptied from England fami4 
fracf^nred on the line the same proeednre as abore 
should be followed except that a 12 feet length of 
rail instead of a 6 feet one should if possible be 
sent to this office with the report. 


281. Rails which are worn or split at the ends may be 
cut and used as closures or check rails. 


232. The ordinary length of fishplates used with J.4|. Ihs. 
and 7.*'^,lhs. D. H. rails is 18'', 19" and 1^", the holes on each 
side of the joint being 6^ apart"" centres and the spacing be- 
tween these holes and the end holes being 4*' centre to centre. 
With wooden road by using a 22" fishplates inside and a 19" 
or 18" fishplate outside and butting the chairs against the 
inside fishplate creep of rails may to some extent be topped 
and at the same time the keys can be securely driven. There 
are aW some 26" fishplates with six holes still in the road. 
These should be removed and short fishplates substituted ns 
opportunity offers. 


233. It has been a common practice with some Inspectors 
when rails have got not only badly hogged but also badly worn 
on the underside of the head to heat the fishplates and bend 
them so that part of the fishplates bears more against the 
underside of the rail than the rest Apart from the fact that 
the heating of the fishplate in the hands of an Inspector who is 
not expert iu heat treatments is most undesirable this bending 
of the fishplate is theoretically incorrect and as the fishplate 
now bears against the rail at only three points these points 
soon wear away and the lesult is worse than in Ihe beginning. 

This practice is therefore prohibited. 

234. Fishplates and holts before being fixed to the rail 
should be coated with a special grease mixture consisting ^ 
of ; — 


Tallow 

... 40 per cent . ") 

f 3 lbs. 

Castor oil 

... 60 ,. ) 

Graphite 

... ... 4 .1 . 


which mixture can be obtained from the Stores Department. 

(1) All fishplates and fishbolts are to be treated with 
this special grease compound annually in February. In 
order to ensure that this shall be systematically done the 
following procedure is to be adopted. 

(2) During one year therefore ihe fishplates and 
bolts painted white will be on the left hand rail looking 
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from Howrah while during the nextlubU- they will be oh 
the right hand rail as per sketch below 

Arrangement for one yean 

When fishplates are removed for greasing the rail ends 
the fishplates should be thoroughly cleaned with a wir 
brush before being greased. 


OEHRA-DUN 



HOWRAH 



warmed with white 


Arrangement for alternate years. 


, ,,.rrr: rrm 

OEHRA-DUM HOWRAH 
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235. The wooden sleepers commonly in use on the East 
Indian Railway are Central Provinces and Nepal Deodar, 
Pynkado, Jhairah, Douglas Fir, Burmah Teak. There are 
also sleepers suob as Chir, Thankyan and other varieties. 

236. Al} wooden sleepers should be laid with the heart 
side undermost with tne exception pf Creosoted Douglas Fir 
sleepe;'S. In Sal, Jharrah and other Australian sleepers 
tEe medullary rays are numerous and it laid heart upper- 
most moisture penetrates more easily into the sleepiws and 
starts decay. 

237. Where sleepers have a wind in tb^ and have to be 
used with chairs or bearing plates the chair or bearing plate 
bed must be adzed or planed to ei;|sare kn even bearing, a tem- 
plate being used for the purpose. All chair and bearing plate 
beds aie to be tarred with boiling coal tar. Pioked sleepeni 
should be used at the joints. 


288* Where a rail ia to be laid direct on a sleeper the 
sleeper will bare to be adzed or planed ae per sketch below. 
The dimension 5^*6^" is a general dimension given for the 
purpose of determining the extent of the adzing only and 
not for the sake of ganging regarding which see below : — 



The slope of 1 in 20shoald be aconrately cut and oarefnlly 
cheeked and the rail seat planed smooth and ooaltarred. 

The extra in« clearanoe at the inner foot of rails is ; — 

(1) to permit the head of the screw spike being screwed 

right down and so prevent any play of the 
rail between the timber and underside of 
head of screw spike. 

(2) to prevent water lodging between the side of the 

foot of the rail and the timbert and so prevent 
rot from setting in. 


239. On new unseasoned Nepal s^l sleepers rails on the 
straight and on carves of 2,865 feet and over should be laid 
slack to gauge in the first instance. On new soft wood sleepers 
rails shoald be laid slack to gauge in the first instance. 
On seasoned sleepers whether these have been in the road or 
not it should not be necessary to allow any slaok to gauge and 
they should be laid exaot. 


When the rails have taken their bearing the road on the 
straight and on curves of 2,865 feet (2^) and over should be 
exact to gauge. On curves of less radius the gauge is to be 
as follows : — 


\^,000 ft. radius 
l,60aft. „ 
1,200 ft. ^ 

860 ft. 

800 ft. „ 
685 ft. „ 


5^— 6i^ 
5'— 6i" 

5'— 6i" 

6'— er 





Pfttobwork 

tenawalB. 


Bridge 

■leoperR. 


14 , 


Tbe neoessftry allowanosB ultimately to obtain this gauge 
on these earrea should tfaexefore be added to the amcnnta 
giTsa in the previona para. 

m. The shrinkage of diiTerent types of sleepers and their 
effect on the flange is a subject to which Engineers and Inspect- 
ors might give nsefal attention. When new sleepers are nut 
into the road the actual allowance made in the gange should 
be carefully noted for fnture reference. 

241. Patchwork renewals are not to be carried out with 
new wooden sleepers. All new w^ooden sleepers are to be laid 
in a continuous length, if possible in continuation of the last 
laid new wooden sleepers. 

Patchwork renewals are to be cariied out with serviceable 
sleepers recovered from tbe line when continuous renewals 
with new wooden sleepers are carried out. These sleepers 
should be of tbe same type as those to be taken out and if 
possible of the same age. Soft wood sleepers should not be 
mixed up with hard wood sleepers. 

In carrying out patchwork renewals it should be borne 
in mind that tbe correctness of the gau^^e is not so important 
as the uniformity, 

242. A.11 bridge sleepers are 9 ^ x 10" x 7" standard. Bridge 
sleepers on standard ard metre gauge should be at least one 
foot longer than tbe distance from outside to outside of 
girders, 

(a) On standard gauge they should be 10 inches wide 
with a minimum depth of 6 inches after notching and spaced 
at not more than 2 ft. 0 ins. centres. On metre gange they 
should be 8 inches wide with a minimum depth of 5 inches 
after notching and spaced at not more than I ft. 6 ins. centres, 
aea Standard Dimensions. 

243. 'I'he ends of all bridge and crossing sleepers shonld 
he bolte.d with a f" bolt with washers 3 inches diameter at 
either end. 

(a) As an alternative S brand clamps can be used 
instead of bolts. 

244. All bridge timbers should be coal tarred at least 
once a year The portion where the sleeper has been cut for 
notching and the portion where it bears on the girder should be 
given two coats of coal tar before it is laid on the girder. 

245. In future on a}l girder bridges hardwood sleepers 
with bearing plates and flat footed rails should be used. 

246. It is desirable too that the approach rails to girder 
bridge shoald be of the same section as those actually laid on 
the bridge and laid on wooden sleepers. 

247. Thin packing pieces of timber are not to be allowed 
between girders and sleepers^ under rails or under bearing 
plates. 
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S48. Wherever possible bridge sleepers are to be baited 
to toe girders with four holding down or hookbolts, two being 
outside and two inside. The holes for the hookbolts should, if 
possible, be bored from the underside of the sleeper to 
ensure the hookbolts fitting close to the girder fiange and so 
prevent the sleeper from shifting laterallr once it fixed 
in place. The washers should not be less than three inches 
square and one quarter of an inch thiok. The holding down or 
hookbolts should be tarred all over before being put in 
place. Where holes have been provided in the for 

the holding down bolts these must of course be used. 

249. The practice of neing four hookbolts cannot he 
followed whcui bridge chairs are used. 

250. The underside of each bridge chair where bridge 
chairs aro used and the top surface of the bridg«> sleer er where 
the chair rests are to be tarred after the holes are bored. 

251. New sleepers when placed in the road in renewals Dating of 
should be marked with the year in which they are laid. The 
figures should be 2^ inches high a^d should bci neatly chisel 

out. The figures should be first marked off from stencil plates 
They should be cut on the upper aide of the sleeper and 
midway between the rails, and should all face in the one 
direction, of the traffic. 

(a) Unless the middle of the sleepers is covered by 
planks to form a footpath when the figures should be cut on a 
visible part of the surface of the sleeper. 

252. In renewing sleepers, whether wooden or other 
kind, without removing the rails or absolutely blocking the 
line no two adjacent sleepers may be taken out at the same 
time nor may more than three sleepers to each pair of rails be 
taken out at the same time. Care mu t also be taken to have 
the new ones in place and well packed before a trai^ is due. 

253. In packing under wooden sleepers only the portions 
16 ins. (in the case of the standard gauge) and 12" (in the 
case of the metre gauge) on each side of tlie rails should be 
packed hard the rest being loosely packed to form a grip 
on the sleeper. 

254L Old sleepers taken out of the road must not be left 
lying about the line, but must be stacked at the nearest 
ganghut or gatelodsre When a ballast train is available they 
are to be removed to the nearest depdt or convenient station 
until the Engineer respcosible can arrange for their di^^posal. 

235. When new sleepers are received by any Inspect- stacking 
or they should be carefully stacked in accordance with the aleeper* 
following instructions. The stacking ground should be dress- 
ed to a uniform slope as, if the ground is uneven, the 
sleepers will, if left any time in ^e stack*, get a permanent 
bend or twist which, especially with long ones, makes them 
unfit for use in the road. It is preferable to dress the ground 
to a slope so that the water will run off during rain. 
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THe sleepers when stacked in lots of 100 sbonld be covered 
Dp with earth to protect them from the suni as much of the 
timber, which we get nowadays is freshly cnt and the sleepers 
will split if directly exposed at first to a hot snn. Eaeh 
sleeper should ha laid on the stack with its heart side d^S- 
wWdg — a® shonld asually be laid in the road — and besides 
covering the top layer with earth the sides and ends of the 
sleepers on the outside of the stacks where exposed to the 
sun should be thickly smeared with wet earth. 

The sleopers should be stacked an inch or two apart in 
each coarse and as large a surface as possible of each sleeper 
should be exposed to the air so as to facilitate drying and 
seasoning. 

A diagram showing the proper method of staoking the 
sleepers is given below : — 




256. Special care should be taken with long sleeper s, hb 
they are very expensive bosidis being difficult to get, 

257. Stacks of sleepers at the side of the line should be 
clear of all gr&Bs, and should be covered with a layer of earth. 
Special precautions against fire should be taken with sleeper 
stacks used as temporary supports to girders, or for other 
such purposes. Their upper surfaces should be covered with 
corrugated sheets or protected in any other way that may be 
feasible. Where practicable the inside of the stack should be 
filled with earth or Fand. 

268. To prolong the life of Jharrah sleepers they shonld 
be carefully protected from the »>un for 2 or 8 months after 
being landed, otherwise they will split. The after behaviour 
of Jharrah solely depends upon the care taken to protect it 
from ' the sun when first landed and experience haa shown 
that when this is done the results are eatis&ctory. 



EAST INDIAN RAILWAY. 


Engineering Department Manual. 


Corrigendum Slip No. 17. 


In supersesBion of item (5) of Addenda and Corrigenda Slip 
No. 5, dated 5th Deoember 1928, para. 262, in page 77, should read 
as follows ; — 

i ' 

**The following should be adopted as the standard siaees of 
augers to be used in boring holes in S^l and Deodar 
and other soft wood sleepers for Dog-Spikes and 
Rail Screws 


i 


Desoription 

* , o* 

For 5/8’'' Dog 
Spikes. 

For Kail Screws and 
Screw Spikes. 

Sleepers. 

13/16" 

r 

Sm sleepers 

9/16" 

11/16" 

11/16" 

Deodar, Chir andj 
other soft wood 
sleepers. 

r 

5/8" 

5/8" 


Chief Engikebb^s Offioe, 
Calcutta Dated^ the 27th September 1929. 

4 


A. 0. DUNSDON, 
for Ohi^ Engineer. 


W. O. No.— 2983— 1,500— 3-10-29. 
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259. Jharrah sleepers slioald be distributed in covered 
goods wagons to the nearest station where they are required 
and stacked there* the stacks being oovered with earth » Oare 
should be taken to remove from the stacks and truck out 
only snoh quantities as can be inserted in the line at once. 
No sleepers should be left lying in the sun. Jharrah and 
other hardwood sleepers from Australia are not to be bound 
at ends in future, but they must be stacked and protected in 
the manner prescribed above with as little delay as possible. 


260. The holes for rail screws and chair spikes should be Boring 
bored right through the sleeper, oare being taken to hold the sleepera. 
auger perfectly vertical. 


261. It will tend to increase the life of a sleeper if the 
hole after being bored is given a coating of boiling coal tar. 
In a Douglas Fir sleeper the proteotive oroosote penetrates 
only a small distance below the surface and in boring holes 
through this surface we open np unprotected portions of the 
sleeper whioh then become liable to decay. 


^ 262- A I'' diameter auger is to be ordinarily used for spikes rail 
boring holes for f" rail screws and I'' square dog spikes and f" screws 
ohair spikes. augers. 


(a) The tipsof the augers should be frequently dipped in 
oil to prevent their being broken — 


263. Bail screws and spikes should be dipped in coal 
tar or oil before being screwed in. Bail Screws will require a 
slight tap with a hammer to give them a start before screwing 
in. Care should be taken not to overscrew as this may tend 
to bend the rail screw. When plain spikes are being driven 
in a proper spiking hammer, and not a keying hammer, is 
to be used. 

264. Bail screws and dog spikes are to be used as 
under:— 

(а) Without bearing plates 4 per rail seat at joints, 

2 per rail seat at intermediate sleepers except 
on curves where intermediates should have 

3 spikes, 2 outside and one inside on the out- 
side rail only. 

(б) With bearing plates 4 per rail seat at joints, 8 per 

rail seat on intermediate sleepers, 2 outside 
and 1 inside. This applies also to bridge 
sleepers used to Douglas fir sleepers even 
when used without bearing plates. 



EAST SNDIAK BATLWAT. 


Engineering JOepnrtmeni Marnnalm 

OORBIOBHDUM SLIP No. 7. 

Deleie para. 264 (0), pago 78 and sketch therein and 
^enMitute— 

(O) “ When two rail aoraws or dog spikes only ar» 
need they should be driven as shewn in sketoh 
below " • 


. 

1 

□ 


□ 


□ 



L 

n 




n 


^ ■■■' — ■ 

n: 

rn 

□ 


□ 


□ 



Ohis* EaomBB’s OmoB, "y 

Calcutta, 19tA April 1929. } 

W. O. No, 892—1,508— 28-5-29. 


A. 0. DUKSDON, 
for Okirf Bngincer. 
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Ballftfit. 


(o) When iwo laifN^rews or dog spikes only are ns^d 
the 1^0 onw should be intone line on on^ 
side ^ the oe^e line of the s\eper and the^ 
two inher in oil^ line on the other side ol the 
centre li^e of the sleeper - see sketch : 



265. Screws or spikes must not be drawn unless absolutely 
nec( s'^ary for re^en^iiig. Erery time one is withdrawn it 
enlarge's the hole in the sleeper and the latter thereby loses 
part of its holding power. 

266. Old spike holes should be filled up with wooden 
plugs made from old sleepers, the plugs being tarred before 
being driven. Careslonldbe taken that the plug 611 b the 
hole, otheiwise moisture may still penetrate to the cavity and 
decay may continue. This is an important matter and must 
be personally attended to by Permanent Way Inspectors. 

267. When chairs are used (either three holed or four 
holed) only two spikes per chair should be used. 

268. Standard chairs are made right and left with an 
arrow innik to show the way to drive the key. 

(a) On doublf line the keys should be driven with the 
traific except beyond the joint where they must face it in order 
to get the joint sleeper close up. 

(!>) On single line the keys of alternate sleepers should 
face different ways. 

As D, O. plates are not handed the keys on each sleeper 
must face different ways* 

269« Old narrow b<ise chairs are obsolete and should 
never be replaced on the main line once they have been taken 
out. They should be leiurued to Stores and not allowed to 
accumulate. 

270. The condition of the ballast is an important matter. 
In StaLdard Dimensions it is recommended that the dejpth of 
bal laf I* ^eljOW sleepers On the main lines 

of this Railway it is usual to allow top of rail 

to top of formation^ 'wHoh gives cl ballast below 
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wooden sleepers. The greater depth of ballast gives a better 
onshioniDg effect and helps the maintenance. The ballast, 
however, must not be allowed to beoonie consolidated, 
otherwise the cashioning effect is lost. 

The cess must not be higher than formation nnder track 
and must be kept clear of the jangle. 

271* Ballast must be kept clean. Dirty ballast leads to 
decay in sleepers either from rot or from white ants. 

272. In lifting permanent way no lift must be greater Lift to the 
than three rnches, and thed it must be effteted in a length of traolc, 

at leaet 60 ft. in such a manner as not to occasion any sudden 
change of gradients ; when both rails have to be lifted they 
must be raised equally and at the same time, and the ascent 
must be made in the direction ni which trains run, great care 
being taken where there is a curve to preset ve the super- 
elevation of the outer rail. Not more road than can be 
lifted in one day should be opened out and it should be boxed 
in as soon as possible. 

273. On the main line superelevation is to be given Super- 
for a speed of 40 miles per hour, except on gradients where the elcrstion. 
track is couble. It is clear that on gradients with a double 

track the speed is gi eater on one track than on the other. 

The speed to be provided for superelevation depends nor only 
on the gradient, but ou the section of the line on both sides. 

For each curve the Engineer should approximately ascertain 

what speed a train which travels at 40 miles an hour on the , ' 

level would piobably have on that curve (1) for Up tiains and 

(2) for Down trains, and decide the superelevation accordingly, 

the full height being given at the beginning and end of each 

curve and gr dually eased eff into the straight with a gradient 

of not less than I in 500. Superelevation is to be given by 

raising the outer rail of the curve. 

274. A formula for determining the amount of superele- 
vation required for tlie 5'— 6® gauge is 


where S is the superelevation in Jppho^ 

V is the velocity in smiles per hour, aiid 
B is the radius of curve in feet. 

Superelevation for curves should be given for the maxi- 
mum speed permitted on any particular section subject to a 
maximum of 6 inches and in accordance with the table on the 
next page. 

The full height being given at the begining and end of 
curve and eased off into the' straight with a gradient of not 
less than 1 in 500. 
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Table shewini^ Superelevatioii of outer raili on curves. 


SpBRD or TRAIN IS MIIiKB PXB HOUR 
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875» The begioning and end of each curve ahonld be 
mdioatod by a small board fixed to a stake on which the radiaa 
of the ooTTe and the anpej^levation are marked thus.— 



or on a gradient on doable track thas~ 


R. 2866 . 


s. 


K. 


CTP 8 ins« 
DOWN 3| H13. 


276 The saperdevation of onryes shoold be run out in 
the straight by 1 inch in 40 feet. 


277*, Many minor derailments are undoubtedly caused by 
patting in so much cant behind a switch that owing to the 
rails being so much in winding some of the tender wheels are 
actually clear of the rail* 

(a) It is therefore forbidden to put in cant in yards except 
at junctions where trains travel at qpeed, and then it must 
be limited to the speed aotnally used, and not to an imaginary 
60 miles an hour. 

278 . With the bogie carsTnow in use it is essential also to 
increase the distance between tracks on a curve. The amount 
of additional clearance to be allowed is laid down in the 
Appendix to the Schednle of Maximum, Minimum and 
Beoommended Dimensions 1922. It should be noted that the 
superelevations given in this Appendix are calculated for a 
sj^d of S6 miles per hour. The full clearance should be 
given where the tine eiroular curve begins and should be 
gradually reached^ beginning (like the superelevation) some 
distance back the tangent pointy Where a station 

platform is on a onrye the ^staaoe of the platform wall from 
the rails mmt simifair^ be inymsased as spedfied in the 
Appendix 

7 
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TraDsitioii 

•urrei. 


2TO. It 18 desirable that transition ourves should be iotro- 
dnced at the beginning and end of all curves, but in most oases, 
with the existing open line, the expense of doing this would 
be excessive. Bngineers should, however, as opportunity 
serves investigate and submit proposals for the introduotion 
of transition curves on portions of the main line over which 
trains travel at speed. The actual form of curve is not 
important. The only necessary condition is that the degree 
of curvature should oontinnously diminish from the tangent 
point of the true circular curve until the straight Hoe is 
reached, the superelevation diminishing also so as to be 
everywhere proportional to the curvature (u e,, inversely 
proportional to the radius), 

260. In the Schedule of Maximum, Minimum and Recom** 
mended Dimensions 1922 two formula for the length of a 
Transition Curve are given. 

281. The following extracts from Technical Paper No. 192 
may be of interest,— 

(a) ** Change of curvature (whether at" the junction of a 
straight lino with a curve or in the middle of a compound 
curve) should invariably be effected by means of “ transition 
curves This entails the ** offsetting or ** shifting inwards 
of circular curves pegged out primarily with a theodolite 
from the tangent point”. 

(b) ** The most suitable curve, for the transition from 
straight line to a olrcnlar curve, is a spiral curve known as the 

cnhic parabola the formula connecting the length of the 
transition spiral with th*» inward “offset” or “shift” “of 

li^ 

the crown of the circular curve is S= 24 ^^ here S=th0 

shift in feet; L=sthe length of transition curve in feet; 
and B=:the radius of the original or “primary” circular 
curve in feet”. 

(e) “ The proper length for a transition spiral depends on 
the maximum permissible speed on the circular curve which 
is being approached ; it follows that a longer transition is 
required for an easy curve than for a sharper one beoanse 
the permissible speed is greater ”• 

”From principles laid down...»««M« 

we can deduce that (with certain limitations) the minimum 
length (in feet) for a transition spiral should bo about 
8/r or 606+^3 where r=radius of curve in feet and 
Ds: degree of curve”, 

, “ With this len^h of transition spiral^ the shift is exactly 
2 ft« 8 inches for i3l oixcular curves which have to be found 
to a straight line. 

TA 



The formula 8|/r or 606«*- / D girea too great a length 
of transition spiral for curves flatter than 2^ (radius=2865 
feet). For saoh curves a suitable length (in feet) for the 
transition spiral is given by the formula. 

6x (maximum permissible speed in miles per hour).*’ 

282. The following is an illustration of a transition 
spiral applied to a 2^ curve. 



Length of transition sptral=8 1^8 (^'3365=428*2 feet 
428 * 2 ^ 

0£Fset= 2^ X 286 5^^ ® inches. 


Further particulars about Transitions Carves will be 
obtained in Cole’s Notes on Permanent Way Material 
Article 52. 



CHAPTERS 


MAINTENANCE OP PEEMANENT WAJ.^Oontd.) 


n o 283. A very large portion of the East lodiao Bailway 

mSintoww Bystem is laid with a oast iron sleeper, known as the Denham 
for B. O. Olpherts, and ss the proper maintenanoe of this sleeper is 
md in gen- important it merits a full description. 


284« The D. 0. sleeper is mode to suit various t ails, m.—- 

(а) the 75 lbs. doable headed rail. 

(б) the 85 lbs. and 88| lbs. bull headed rail. 

(c) the 100 lbs. double headed rail. 


285. The latter (c) will also fit the 88i lbs. ml but with a 
certain tightness of gauge as the same liebar is common to 
(a), (h) and (c) ; therefore it must not be mixed ujp with 
sleepers made for 88^ lbs. rails and if used at all with 88^ lbs. 
rails it should be used in continuous lengths. 


286. The D. 0. sleeper has many advanteg^s over a wooden 
sleeper from an economical point of view, the chief of which 
is that the life is practically infinite, as when broken it can be 
recast at a small expense ohiefiy re]; resented by the freight to 
and from the foundries at Jamalpur. There are several 
patter a e still in existence on the line, but all the old models 
are being gradually superseded by the standard pattern, which 
is preferable to any of the earlier types being much stronger 
and less liable to break in the road. 


287. Of the earlier types the one known as the A'. P. Com* 
pany, or “ low tiebar pattern, ” is the one most oomnmnly mot 
with, bat this is now confined to braneh lines and sidings In 
this pattern the end of the tiebar fits into a slot of a oenttal 
extension of the jaw. CnleBS the road ie very oarefnlly looked 
after with this pattern heavy breakages are snre to oooor sooner 
or later, as directly a plate settles on the oatside and becomes 
tipped the tiebar aote as a levw, and this speedily resnlts in a 
brwlMgeof the' jaw at the angle between tbe jew and its 
extension, whsre the easting is nndnly^ weak. 



^ SB8. Theht«it«taiid«rdii}Hittern for the D. 0. eleepelF 
ii lUnslinted bebw 
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It will be observed that the sleeper conaiRfs of two oast iron 
plates with fixed jaws — two loose or moveable cast iron jaws— 
one wrought iron tiebar-tffo cotters and two gibs. 


(a) The flat oast iron plate, which forms the body of the 
sleeper, has a cross keel immediately below the centre ; on the 
upper side of the plate ace two longitudical oheok p lutes to 
strengthen the sleeper and to support the fixed jaw throngh an 
oblong hole in which jaw the iiebar fits and is secured on the 
ontside by the gib. ^ 


(6) The loose or moveable jaw fits between the obeck 
plates opposite to the fixed jaw and is secured by the oottfT, 
which passes through the oheok plates, the jaw and the tiebar. 


(c) The underside of the head of the rail is supported 
, on the two jaws. 


S69» Iki erery case the jpi&t sleepeve eheeld W tiH>iiglit 
right tip to butt against the fishplates and the remainder 
should be spaced, as shown on Chief Engineer’s drawini? 
No, 92160. 


290* The centres of the sleepers having been marked off 
on the rail, the plates on one side are fitted, the ontside jaw 
being batted up tight against the rail ; the tiebars are then put 
through and the gibs fastened ; the opposite plates are then 
slid on to the tiebars and their gibs fastened. The loose 
ja^B can then be fitted and the cotters driven, care being 
taken to drive the cotters far only enough to hold the jaw to 
the rail firmly and not to lift it^ out of its seat and wedge it 
against the web of the rail. 

(a) Care should betaken in this operation that the sleeper 
is correctly square to the rail. 

291. The sleepers are now ready for packing and gaug* 
ing, whioli are simultaneous operations. 

(a) A road laid with Denham Olphert’s sleepers requires 
different treatment from a rond laid with wood. With the latter 
ganging is a distinct operation, but with the Denham Olpherts 
the operations of packing and gauging have to be done 
simultaneously. 

(b) This should be done by four men, two to each sleepers 
who must pack opposite to each other, commencing under the 
rail and working ontwards. Care must be taken that the 
whole plate is evenly packed and that the jaws and lugs bear 
against the underside of the head of the rail, but at the same 
time it must be seen that the sleeper is not packed so high as 
to lift the rail head off the jaws of the adjacent sleepers. 

(c) It is a common practice when packing a road to leave 
the inner jaws bearing hard against the rail. The result is that 
if a jaw is gripping the web only and not the shoulder the rail 
3 S raised in packing and the jaw does not get its proper bearing 
under the shonlder. It must be seen therefore that all cotters 
are slacked ofi first before packing is commenced and re-tigbten* 
ed after the packing is completed. 

Care must be taken to raise the plate evenly when packing. 
This can only be done by the two men striking with the 
beaters evenly and Bimnltaneonsly from opposite sides 
of the plate ; packing from the ends should be avoided. Not 
less than a tail length can be packed properly at one time, as 
the sleepers cannot be fnlly packed at one operation. All the 
sleepers along the rail shoald first be packed lightly until the 
jaws just touch the rail. The work should then be completed, 
and the packing made solid, using the gauge and level daring 
the Operation. 



The sleepers when gibbed and oott6i^d» if the plates 
are leveli should all be rme to gangs : bnt this will not generally 
be realized in practice owing to the variation in the slots of 
the tiebars, which in some cases amounts to as much as a 
quarter of an inch and to variations in the plates themselves. 


293. A tiebar of correct manufactnre is illustrated Tiebara. 
below 


a 


'/2t 


• / 
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•a K ‘/i thick 


a 


4-10% ^2*/4f -‘7"— -^ 1 %^ 

u 7-o"totai. length of tiebar >1 


294. The tiebars should be gaug2d and sorted and the 
diiTerent lengths marked distinctly : tiebars of the same length 
between slots should be placed in the road continuously and the 
correct gauge obtained by packing. 


295. Oertain tiebars for 85 lbs. sleepers with a hole 
punched through them are of old Jamal pur manufacture aud 
are incorrect to gauge. When used those should be laid in 
continuous lengths as stated above. 


296. To lessen the effects of the resulting me(|iiality in 
gauge some Inspectors straighten one rail and pack the other 
half an inch higher in order to throw more weight on to the 
straight rail and reduce oscillation, it is stated that tins im- 
proves the running, but this impiovement is more imaginary 
than real and in any case it is only a makeshift. The best 
remedy next to having properly gauged tiebars supplied is to 
sort them all out before putting them into the road and to keep 
together all those of one size for use In one continuous length 
rectifying any small irregularity remaining by judicious packing. 


297. But irregularity in length of tiebars is not the only 
source of varying gauge. The plates themselves vary in several 
ways. When in addition to these it is remembered that tho gauge 
can be altered by the manner in w'hich the plates are packed it 
will easily be understood that to get a road laid with these 
sleepers true to gauge and perfectly straight requires a great 
amount of care and attention on the part of the Inspector. 
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2d6« I< Ythev ibe eleeper ia laid and has received its firsi 
packing it is found to be ti^ht to gauge, the eorreot gauge can be 
obtained bj packing the inside of both plates simnltaneously — 
or if wide to gauge by packing the outside of both plates ; bnt 
oare mnst be taken that the difference in level of each plate 
shall correspond to that of its fellow at the other end of the 
same tiebar^ 

In other words on a straight road the edge of a tiebar 
should be parallel to a straight edge laid across the rails ; bHh 
plates should either be level or both eqnally tilted inwards or 
both equally tilted outwards in order to obtain correct gauge. 
On a curve tbe same conditions should obtain, allowing for the 
superelevation. Failure to secure this may result in the tiebar 
bearing hard upon some part Of the plate and causing a 
fracture. 

After the cotters have been some time in the road it 
will be found that by continnal driving the edges wear as also 
the end of the tiebar slot against which I he cotter bears. This 
means that in time t be cotter can be driven in so far that it is 
by itself of co further use as a wedge for tightening. It is 
then necessary to put in liners for tightening. 

301. These liners should be of the shape shown below in 
sketoh — 




3/32 
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SOI, They shonld be need on (be D. 0. plate aa below^ being 
inserted through the slot of the tiebar so that the cotter bears 
on the one side on the loose jaw and on the other side against 
the liner. 

301 A. When the new reversible gib is supplied in 
snffioient quantities this will be used and gib liners may be 
done away with. 

The new reversible gib will be fitted as shown on the 
sketch below : — 



902. When gibs become worn it is considered better to 
replace the worn gibs by new ones using np the worn gibs on 
curves. This, however, it is recognized, is not always a remedy, 
as the slot in the tiebar and the part of the plate against which 
the gib bears may also have become worn and it may become 
necessary in order to retain the gauge either to manufacture 
and nse larger gibs or to employ lineis with the gibs also 

303 Similarly the fixed jaw or the loose jaw of the plate or 
the base of the plate where the loose jaw rests may get worn 
and the jaws may fail to retain their grip of the rail. It is the 
good Inspector who facing these conditions can make the best 
of them and maintain a good running road. 

301 For curves in order to get the neoessary allowance 
in gauge mentioned in the preceding chapter Inspeotors can 
make their own special gibs from standard gibs. These gibs 
must be specially marked so as not to be mistaken for 
standard gibs. 

805* custom in maintaining wooden sleeper road is to PMking. 
open out and pack right tbrongh once a year and after that is 
done topiokup the low places by opening out and packing a few 
sleqmrs at time. On a wooden sleeper road this system may 
answer, but some Inspectors apply the same treatment to the 
D, O. road to which it is not suited, as it is impossible to pack 
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tip 1>. 0* sleeperB so aconratelj as to get the low ones to take 
a sufficient beating without affecting their immediate neigh- 
bours : what always happens is that the rail is more or less 
lifted off the jaws of the adjacent sleepers that are not packed, 
the bearing is not even or continuous and a rough road results. 

306. It should be a standing order on the Denham Olphert^s 
road that nothing less than two entire rail lengths (both sides) 
are to be opened for packing and that they are to he packed 
throughout. 

The road should not be packed up hard at once, but should 
be worked over a second time aft^r traffic has passed over it. 


307- The Denham Olphert’s road is more easily and 
quickly worked over than the wooden road, but it also runs 
down more quickly ; the joints especial]) giving trouble. 

S08. Another important principle with this load is iliat, 
whatever work is done to it which in any way disturbs the 
sleeper beds, it must be packed over before being left, other- 
wise breakages are likely, to occur. 

309. Breakages usually occur from impozfect packing. 
Mates are apt when packing over a road to cover up breakages 
to save themselves the trouble of renewing them and they should 
therefore be absolutely forbidden to box up any broken mateiial. 
A small stock of plates and jaws should be maintained at all 
gate lodges so as to be handy for renewals and all broken 
material in ( he road should be replaced at once. 

310. This broken material should never be left lying about, 
but immediately collected and taken to the nearest gatelodge for 
disposal later. A section littered with broken material is a 
reileotioD on the Inspector concernel. 

311. The Denham Olphert’s road is not as stable as the 
Wooden road at high speeds and should always be fully ballasted 
especially on the haunches. The ballast between the rails 
should be level with the top of tiebars. The ballast at the 
edees outside the hauuohes should be neatly finished off, a piece 
of string being used to give a straight line. 

This road is also apt to get crooked, and even to buckle, if 
long lengths are left opened out in the hot weather. 

The ballast for the Denham Olphert’s road should always 
be well broken and should pass through a inch ring any 
way. There should be a good cushion of ballast under the 
sleeper the minimum, depth recommended being 8 inches. 
See Schedule of Maximum Minimum, and Becommended 
Dimensions and remarks in para. 354*. 
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Where different types of the DeDhazn Olphert^s 
sleeper exist in the road they should always be laid in continuous 
lengths, sleepers of the same kind being grouped together. 

313. When from negleot or other oauses the rails have 
become **hogged/’ i e., taken a permanent set at the ends, it is 
impossible to pack up the joint sleepers, as, dirc%»tly they are 
packed up sumciently for the jaws to take a bearing, the rails 
leave the jaws of the centre plates. 

The causes of this evil are various — permitting joints to 
remain low for long periods, — too long a space between the 
joint sleepersT-want of ballast under the sleepers. The latter 
defect with a Denham 01phert*s road almost always ends in 
hogged rails, as with the old knnker and dirt which under lies 
the stone ballast on the upper part of the East Indian Railway 
the iron plates very soon form an eiceedingly hard bed for 
themselves resembling concrete which becomes an anvil repeat- 
ed blows cn which from the wheels eventually giving the ends 
of the rails a permanent set. With wooden sleepers a oei tain 
amount of elasticity in the sleeper itself modifies this action. 

Considerable attention must therefore Le paid to the 
sleepers at the joints of rails that have once got liogged in 
order to bring them back as far as possible to their original 
condition. 


Hogrged road. 



CHAPTER XV, 


BBLAYINO OF PERMANENT WAY. 

314. Asag^eneral rule no work endangering the 
safety of the line may be undertaken during foggy or 
tempestuous weather. 

315* It is uBiially known well beforehand on which sec- 
tion of the line relaying is to be» carried out and adrantage 
should be taken of this to make the necessary provision in 
the Time Table for the delays to traffic that will be involved. 

316. The Superintendent, Way and Works, will intimate 
when be proposes to start relaying and from what point 
and the approximate period the work will be in progress, 
and will arrange for the necessary notice to appear in the 
Weekly Gazette. It is importanf- that the matter be attend- 
ed to early, so that relaying may start in ample time and 
be carried out in an orderly and efficient manner. 

317* Prior to the oommeucement of actual relaying the 
Permanent Way Inspector should see that the new rails 
are lined up butt to butt in the centre of the track or on 
the cess as convenient and that all rails are perfectly 
strught and true and as far as possible of the same length. 
Bails which are kinked should be straightened with the 
jimcrow prior to being pnt in the road. Short rails should 
not be mixed up promiscuousiy with long rails, but assembled 
together at one end of the length except those short rails 
that are necessary for the inside of curves. 

318. filaoh day before relaying is commenced it will be 
the duty of the Permanent Way Inspector in charge of relay- 
ing to hand a notice in Form 154 (if the work is outside 
stations) and in Form 110 (if the work is inside station 
limits) to the Station Master on the side of the relaying 
from which, in the case of double line trains may be expect- 
ed or to the Station Master nearest to the relaying in the 
case of single line, and obtain a receipt for same. He will 
also fill in a telegraphic advice, which he will hand to the 
same Station Master, addressed to 

(а) the Station Masters at the stations on either 
side of the place concerned, and 

the Station Master at the last stopping station 
of trains, other than Goods, which are booked 
to run through* 

(б) the Banning Shed Foremen of the sheds at the 
ends of engine runs on either side. 



m 

(c) the DiyisionAl Supwintendebt, 

Wftj ud Workup Asmiank Bogto^ and ibe Traia 
Controller. 

319* '^be Station Master who despatohea the telegraphic 
advice received from the Permanent Waj Inspector will be 
responsible that it is correctly addressed and promptly 
despatched to the correct st^ions and that acknowledgment 
is received. 

320* The Permanent Way Inspector during relaying oper- 
ations should provide himself with a set of portable telephone 
instruments with which bd should keep himself in touch 
with the Train Oontroller, or the Station Master, as may 
be most convenient, regarding the running of trains. Prior 
to the commencement of the work he should ascertain 
particularly if any special trains are running that day. 

331. No person employed in the Way and Works General unie 
.shall commence any operation such as changing or 
taming a rail, which would obstruct the line and neces- 
sitate theshewingof Danger Signals— 

(a) Until such signals have been shown and 

(d) If within station limits, until he has also 
obtained the permission of the Station Master, 
and all necessary signals have been placed ^*on." 

322. Before any such work is commenced and during the ... 
progress of the work the following day signal, will be 
exhibited and the Permanent Way Inspector will be personally 
responsible for seeing that these are correctly placed and that 
the men in charge are fully acquainted with their duties:— 

(A) On doable line in the direction from which a 
train may be coming, 

(1) At a distance of 6 furlongs from the point of 

danger^ S fog aignala spaced 10 yards apart. 

(2) At a distance of 3 farlongs, or half way out, 

one fog signal and a man with two flags, 
red and green. The red flag, which may 
be a banner flag as indicated below, is to be 
exhibited until the train is brought to a 
atand unless in the meantime the Signalman 
has been advised by signals from the 
Inspector in charge of the work that the 
train may be allowed to proceed, in which 
case th# fog signal is to be rem ved and 
the green flag exhibited. These flags moat 
not be less than 2 feet square, clean and 
bright colours. 
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(3) Lt one furlong from the point of danger a red 
banner across the line as per sketch below : — 



(4) The Permanent Way Inspeotor or his Assistant 
or bis Head Mistri should himself stand during 
the passing of a train with a green flag to 
indicate to the driver of the train when the 
whole of that train has passed over the relay* 
ing, in hand on that day. 

323. The following diagram shows the disposition of 
these day signals. 

(A) On double line where only one line is concerned. 

rRELAYINQ 

3 FOG aCOFLAGa REd\ DOWN 

SIGNALS ONE FOG SIGNAL BANNERX 

^ 

^>-3FUR - ^-2FUR^,IFURU m^uPLIWE 


(B) On single line these* signals will be exhibited 
on both sides of the relaying as below^ 


DOWN 

nCO fLAG 8 
ONCrOG SIGNAL 

3 roc 
signal S 
saubi 


• G SIGNA 


H — 3rUR:“*t* 


* - GEO FLAG 8 

«VLAY1N8 FQO SIGNAL 

aeo ncD / 

BANNCaX BANNCa jf 

-f P 1 f f 


-2FURs-^,IFUR}<’ 


3fOG 

SIGNALS 


^^|FURi« 2FUR:*^--3FUR*-- 
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324^ These signals are to be exhibited whether the relay- 
ing is inside or outside station limits. When the work is inside 
station limits the Permanent^ Way Inspeotor has the addi- 
tional protection of the station signals* As no work must 



5f$(A Addindam and Corrigendnm to the Staadh^ Orders of the 
I C^ntiag Departiaeat. 

' for S. 0. 156 'Transhipment of Goods/’ page 60, substitute the following, 
namely— 

"156. Transhipment of Goods including Coal.— The following are the in- 
structions regarding the issue of transhipment advices in connection with consignments 
of goods in full wagon loads including coal. 

1. A transhipment advice by post (on embossed Post Card C. 99 B) must be 
sent to each of the following — 

In Local Traffic. — Sending and destination stations, Chief Commercial Manager 
(Claims), Calcutta,* ar d Divisional Superintendent within whose jurisdiction the des- 
tination is situated. 

In Foreign Traffic. — Sending and destination stations, Chief Commercial Manager 
(Claims), Calcutta,* and junction stations. 

In the case of coal traffic booked locally, transhipment advice on embossed Post 
Card C. 99 must be sent to the Head Weigh Clerk of the sending and the Station 
Master of the destination stations and to the Coal Area Superintendent, Dhanbad, 
instead of to the Chi^f Commercial Manager or the Chief Operating Superintendent, 
Calcutta. In the case of East Indian Railway Loco, coal, the Running Shed Foreman 
concerned should be advised in addition. 

In Foreign Traffic (Coal). — In addition to the sending, destination, junction 
stations and the Coal Area Superintendent, Dhanbad, the Central Claims Offices of the 
Railway concerned should be advised and when coal is booked to the North-Western 
Railway (Loco.), the Fuel Distributor, North-Western Railway, Ghaziabad, should be 
advised by a wire and the same confirmed by issue of a Post Card Advice (form C. 99). 

2. Destination stations receiving a Post Card must note the transhipment so a? 
to be able to connect the consignment with the invoice promptly. 

3. Junction stations must record full particulars of the transhipment advict 
received by Post Cards C. 99 B and C. 99 in the Through Wagon Register, so as to be 
able to reply to references from Foreign Railway stations and officials. 

4. The staff, when preparing transhipment advices on Post Card C. 99 B for 
goods and C. 99 for coal, must shew the name of the owning railway of all the wagons 
i.e., the wage ns damaged and the wagons into which goods have been transhipped. 

5. Indents for Post Cards C. 99 B and C. 99 are to be made by the Divisional 
Superintendent either to the Treasurer or Printing Superintendent, Howrah, and they, 
in turn, will supply Station Masters and Goods Inspectors under their jurisdiction in 
accordance with their requuements. 

6. Transhipment advices shall only be sent in the above forms C. 99 B for goods 
and C. 99 for coal, and these Post Cards shall be accounted fo; separately in the Register 
Book C. 41 to be maintained at all stations and checked periodically by Inspectors. 
These registers are to be maintained for both “Goods** and “Coal** combined, but 
a remark should be made in the “Remarks** column to show which items refer to “Goods** 
and which to “Coal.** 

The Standing Order Book should be corrected accordingly. 

Chief Operatmg Supdt.’s Office, W. H. H. YOUNG, 

E. 1. Ry. Chief Optg. Supdt 

Calcutta, the 5th May 1937. 

El. 217— 15*000— 21-5-37— EIR. 




o/m Aadtodum to the Standing Ordew of the Operating Department 


®' ?■ « ^ ‘'^"“•Wpment on Weighment of damaged 
^ “ appeared in the 35th Corrigendum toAe 
Standing Orders of the Operating Department, after the word “Burdwan” in the 
jlst of stations, add the following, namely ; — 

“Sahibganj” 

The Standing Orders Book of the Operating Department should be corrected 
accordingly. 


Chief Operating Supdt/s Office, 
£. 1. Railway, 

Calcutta, the 1 1th May 1937. 
El 243-15, 000-22-5.37-EIR. 


W. H. H. sYOUNG, 
Chief Operating Supdt. 


ment of damaged tank wagons.*' 

The Standing Order Book should be corrected accordingly. 

Chief Operating Superintendent’s Office, W. H. H. YOUNG, 

E. L Railway, Chief Operating Superintendent. 

Calcutta the 14th June 1937. 

El 400— 15,000— 25-6-37— EIR. 

E. I, Railway, Calcutta. Chief Operating SiipcrintendcnU 

The 5th October 1937. 

El 1041— 15,000— 26-10-37— EIR. 


(4). Page 22, S. O. 52-1. Insert the following as S O. 52-1. (g) : — 

‘^(g) Attaching of Brake-vans to Mails, Express and Passenger trains. — 
Brake-vans are never to run in reverse order. That is to say, that on any 
train the brake and luggage compartment of the van is always to be either 
next the engine or to the rear of the train, thus — 


Bk. & Luggage Bk. & Luggage 



JY. B . — This does not apply to trains authorised to be worked with one brake- 
only.” 

The Standing Order Book should be corrected accordijigly. 


Chief Operating Superintendent’s Office, 1 W. H. H. YOUNG, 

E. 1. Railway, 

Calcutta, the 18th October 1937. Chief Operating Superinti^dent. 

El 778— 15,100— 25-10-37— EIR. 
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be oommenced until all necessary signals have been plaoed 
so DO signal affecting the line under relaying must 
be lowered until the line has been restored and the Perman- 
ent Way Inspector authorizes the Station Master that the 
signal may be lowered. 


325* completion of the work for the day the 1 Permanent 
Way Inspector will cancel the notice by the slip provided in 
Form E. 154 if the work is outside station limits or by Form E. 
110 A. if within station limits. He will also cause telegmpbic 
advice of this oanoellation to be sent to the officials named 
in the telegram imposing the day restriction and warn them 
that night signsEls have now * been exhibited and that trains 
must run with caution. 

326t On days when no work is in progress and during 
the night when the relaying for the day has been completed 
the fofiowing caution signals shall be clearly exhibited as for 
a temporary speed restriction 

(A) On double line in the direction from which a 
train is coming. 

(1) A post with a green painted iron disc 3 feet 

in diameter and carrying a green lamp to 
be fixed 3 furlongs from the point where 
restriction of speed has actually to commence, 

(2) A similar post similarly equipped to be fixed 

the point where restriction of speed has 
actually to commence. 

(3) A third post similarly equipped to bo fixed 

' 3 furlongs in advance of the furthest part of 

the length under restriction, to indicate to 
drivers where to accelerate. 

(B) On single line these signals will be exhibited 
on both sides of the relaying. 

327* These iron discs should be painted green to face the 
Driver and white on the reverse. The wsts most be securely 
fixed in the ground, so that the nearest edge of the disc will be 
at least from the centre of track. They should be of 
sufficient height as to permit of the signal being clearly visible 
by the Driver of an approaching train. 

The lamp should be fixed in the oentxe of the disc. 
The type to be used is known as the ** liodified Tail Lamp 
(green lens.)” 


Speed Kee 
triotion. 


SisnaU. 
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Permanent Way Inspeotors most keep in* atook to meet 
poBsible reqnirementa a eoffioient stock of posts, diees and 
lamps. 



388. The following diagrams show the disposition of 
these night signals : — 

(A) On doable line. 





389. On sections or parts of the line where the view is 
obstrnoted the distances given above sbonld be increased to 
snoh an extent as may be neoeesary to eosnre abei^ote airfety 
and if ne e e eopr y the nnmber of signals may Iw increased. 
This refers both to day and to night s^uala. 




38CL The roles apply ilte line ia on a level <ir 
on a gradient not steeper tiian 1 in fiOO. For a gradient of 1 
in 500 or steeper falling towards the point of danger these 
distances must be increased under the orders issued bj the 
Engineer-in-oharge. 

3^» It is absolutely necessary to carry on all relaying 
work in snob a way that the minimum obstruction and deten- 
tion to trafiro, and tbe maximum of safety to trains is obtained. 
With the inci easing number of fast trains running a restric- 
tion of speed over long lengths means upsetting the regu- 
larity of tbe entire aerrice throughout the line. 

• 

832» No n ofe of tbe ballast on the track is to be opened 
ont ahead than is required for the following daj*s relaying. 

S33« No more of tbe track is to be unlinked ahead than 
oan be laid, packed and straightened in one day's work and tbe 
track behind is to be lifted, packed and fully boxed np to 
the top ^ of the sleepers and restored to peifect running 
order without delay. The three operations ot unlinking of 
track, linking in and restoring the road to perfect running 
order must not extend over more than a mile at one place 
and no two such places are to be within 10 miles of each 
other if possible. 

381* Kapid work depends more on adequate preparations 
than on rapid laying. It is therefore the duty of the Superin- 
tendent, Way and Works, and of the Assistaut Engineer 
to see that every possible precaution is taken beforehand 
to ensure that nothing occurs to delay progress. In no case 
must the work be scamped for tbe sake of rapidity of pro- 
gress. Good rails may very easily be ruined in a very short 
time through scamped work. 

335« The following orders must be closely observed : — 

(a) Sufficient rail gauges, gauges for squaring joints 
and “ wedges must always be on the work. 

(Z>) The rails are to be closed tight on to the wedges,*’ 
the fishplates applied and bolted with two bolts, 
these bolts being tightened np and then slacken 
back the nuts half a turn to hold the rails iu line. 
All fishplates and fishbolts before being fitted to 
the rsila must be smeared with the special grease 
compound made of tallow, castor oil and common 
graphite as prescribed in Chief Engineer’s Circular 
No. 1 of 1915. See para. 236.^ 

(o) The wedges are to be kept in position for at 
least four rail lengths at a time. 

(d) Tt should then be seen that all joints are tight and 
if not they should be drawn up tight. 


8 



(«) Tbe joint sleopm ahoald tlion ]& moved if neoes* 
sflurjr into thnir oormct positions and roughly 
packed np. 

(/) The centres of other sleepers ahoald then be ao- 
cnrately chalked on one rail and the sleepers 
moved to their positions nnder that rail and 
engaged thereto. 

(^) This rail shonld then be aligned and the centres 
of sleepers squared oil on the other rail. 

(^) Rail gauges must then be placed in position and 
the track packed to correct gauge, alignment and 
level. 

(i) The greatest care is to be taken to ensure the cor- 
rect gauge being obtained. 

(y) Care must be taken that on the straipiLt the rails 
are truly level across and that on onrvee the 
proper superelevation is given. 

(k) Each joint is to be finally bolted up with four bolts 
as light as one man can tighten them with a span- 
ner whose handle is not more than 2 ft. long on the 
standard gauge and 15 inches long on the metre 
gange. When so tightened all the nuts should be 
slackened back one-eighth of a tnm, Euts should 
I e gone over and tightened twice within one month 
after linking. 

(l) No crooked rails are on any account to be laid. 
The slightest kink in a rail has a pronounced effect 
upon smooth running and if it oconrs near a joint 
may tend to bogging. The greatest care must there- 
fore be taken to remove kinks before the rails are 
laid in the road. 

333. On relaying the joints may be “staggered,” If 
jointp are not staggeied on carves as soon as the lead of the 
inner rail is equal to the distance between fishbolt holes a 
length should be 8a wn off the end ot the rail equal to the 
distance between the &fabolt holes and a new fishbolt hole 
drilled. 


337. Great care must be taken to ensure the epaoe between 
adjacent rails (t, e, tho joints) being the right sise. If too 
little expansion is given the line will “ buckle ” in the hob 
weather i whereas if too much expansion is given the joints 
will “knock’" in the cold weather or the fishplates or bolts 
may snap. 


388. ** Wedges** should be of metal plates sad ot snoh a 
pattern as to admit of the wheels of a train passing over them 
without jamming them. 



Tiro B&ti of oxpa&aion gmagiM oonflisting of a ther 
mometer iti box and two bundles each of ** wedg^** for 36 ft. 
and 80 ft. rails are required on relaying to ensure a proper 
spacing of the joints. 

340. The thermometer usually used is 12 inches long and 
is graduated from 20^ F. to 320® F. It is enolosed in a round 
wooden cylinder 13^ inches long by diameter. 

341# The expansion for each rail joint is to be given in 
accordance with the table given below 

Giearanoe for expansion. 

Approximate tem- 
perature in sun For 36' and 37' raiL For 30^ rails, 
by Thermometer. 


120“ 

1/8 inch 

1/16 iooh. 

100“ 

3/16 

1/8 „ 

80“ 

1/4 „ 

3/16 „ 

60“ 

5/16 „ 

1/4 „ 

40“ 

3/8 

6/16 „ 


342. At the end of a day’s work the Permanent Way In- 
speoto^will check all the rail joints by marking them off on a 
strip of paper placed on the rails each joint being marked off 
conseoutlTely thus. The best way to do this is to make ** rub - 
bings ” of the joints. 



The strip of paper is to be laid on the first joint and the 
joint marked on it actual size. It is then to be taken to the 
next joint and that joint marked in continuation of the 
previous one and so on4 The series of joints as marked on 
the paper will assume something of the appearance shown in 
the above sketch. 

The sketch as made would indicate a very badly laid bit 
of road. On a well laid portion the joints would of course be 
much more regular. 

These sketches are to be submitted to the Superintendent, 
Way and Works, through the Assistant Engineer daOj. 
Where the sketches indicate bad laying steps should be taken 
at puce to put matters right. 




100 


StmM of 848^ Small fittmgii suoli as keys, spikog, fiahplales^ fish- 
fittLfff. etc., reqaired for ralayin^ are not to be unloaded along the 

line and left nngoarded. They must be kept at stationer* 
gatelodges or gang huta and run out daily by trolley* only as 
required. 


344. Similarly all old faistenings recovered from the work 
are to be oolleoted daily and placed in safe onatodjr and not 
left scattered about the line. 

(a) When rail renewals are carried ont there is often great 
laxity about bringing in the old fishbolts and spikes large 
numbers of which disappear. 2t should be distinctly under* 
stood that the Permanent Way Inspector in charge of the 
work is responsible for proper arrangements being made to 
account for every fastening released from the line whether it 
is serviceable or not and Assistant Engineers should see tha# 
it is done. 


345. Care should be taken to screw the uuts of released 
Gshbolts on to their bolts immediately they nre removed from 
their fishplate so as to prevent loss. 

343. The rails recovered from the relaying must also be 
brought m as quickly as possible. If left lying about the line 
they form a potential danger to traffic. 

* 

Daily reports. On completion of each week’s work the Permanent 

Way Inspector will submit to the Superintendent, Way and 
Works, throucrh bis Assistant Engineer a return on Form E. 76 
of the progress done to date. He will also send a copy 
of the same return direct to the Chief Engineer. Great care 
should be taken in the preparation of this return as errors lead 
to useless correspondence. 

348. i'be preceding paragraphs reference has been 
made only to the ordinary procedure of relaying. Where a rail 
of the same type as the old one is being relaid with entirely 
new sleepers it may often save delays to traffic to change the 
sleepers beforehand as a distinct operation or it may be oonsi- 
dered better policy to interlace these new sleepers in the 
existing track with the new rails linked thereon and when 
relaying commences to throw ont the old road and slew the new 
road into position. The governing facibr is the time allowed 
between trains for relaying operations. Good work is not 
nvcesaarilly implied by rapid progress and scamped work can- 
not be tolerated. 



*CHAPTER m 

JOINTS AND OBOSSINGS. 

349< All pointM and orossings will be xnannfaotnred in 
aocordance with para. 2WA., 

360. The standard types of ordinary crossings are 1 in 8, Standards. • 
1 in (Lucknow and Moradabad Div^iainns), 1 in 10 and 
1 m 12. The 1 in 12 is intended for tarnouts from the main 
line over which passenger trains are to run and is used in 
conjunction with either an 18 ft. switch or a 36 ft. spring 
switch. The 1 in 10 is in general use in passenger yards 
over which traipg .do not ran%tt great speed (See the Chapter 
on Speed of Trains^ aud 1 in 8t and 1 in 8 in Goods Yards 
and in less important positions in Passenger Yards. In future 
the standard will be 1 in 8^. 

351. The standard types of diamoni crossings are 1 in 8, Ganse and 
3 in 8 J aud 1 in 10. The use of 1 in 10 diamonds should be 
restricted aa much as possible, as daring shunting operations ^ 

there is a liability for wagons to jump the nose of the crossing 
and to take the wrong traok, 

352. There are in stock many points and crossings other 
than those described and these ehonld be used up at the 
earliesb opporiunity. They must not be kept in reserve. 

353. The condition of points and crossings should always 
receive special attention, and all fastenings, including locking 
bolts, must be kept in perfect oondition. The gauge of tracks 
must be kept exacts and the check rail clearances should be 
ooustantly checked. The sleepers muat be kept in perfect 
condition and any defective ones changed. The oondition of 
the ballast and of the drainage is a matter of great importance, 
which is more often than not neglected. 

(a) Special care should be taken that 
the clearances of guard rails 
opposite the nose of crossings 
are in accordance with Stan- 
dard Dimensions, u e., 1|^ for 
Broad Gauge and 1}" for Metre 
Gauge (maximum) otherwise 
the nos^ of the ciossing will be 
shaved off like the hatched 
portion by passing wheels. 

(5) The guard rails wear rapidly and will need chang- 
ing, The wing rails also wear rapidly on the top 
on either side of the nose of the crossing. They 
should be renewed us soon ss the wear is about 
to i" deep. This will save the more expensive 
crossing. 
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864. The faeelA o( M allowed to become 

tuidnlj slack. It is only nacessery that the first bolt should 
be quite stack, the next bolt should be only Tory slighdy daok 
and the last two quite tight, as : — 

(а) The two bolts at the back of the heel of the switch 
can be kept tight. 

(&) The two bolts at the heel of the twitefa being 
slack allow the switch to work smoothly. 

(б) The fishplates should be bent about one bed. 

id) In order that the boltnuts at the heel of the switch 
shall act work unduly slack or drop off altogether a 
hole shonld be bbri^ in the bolt and a split pin 
inserted. 

(e) Permanent Way Inspectors should pay special 
attention to this and also see that in all okses the 
switches ** home properly under the stock rails. 

if) When fish plates are given a set all baits should be 
kept tight. The first bolt should never be quite 
slack it should only be slackened back one turn. 

^ Dlato points passed over by passenger trains shoold 

^ ** have two gauge ties, one ahead of the switch toe, and one 

behind the baok of the stretcher bar. 

All other points should have one gauge tie ahead of the 
switch toe. 

Bed Superele- 356. Crossing leads must all be checked and corrected 
vation. where necessary, and the curves of all crossovers or turnouts 
kept perfectly true. Within station limits no superelevation 
need be given to the outer rail of a curve, except on main 
line and loops passed over by trains at speed. There must be 
no change of superelevation between points 50 feet outside toe 
of switch and nose of crossing respectively. 

Diamonda. 857. In the case of diamond crossings provided with 

slip, single or double, the track is subjected to consider- 
able aide pressures and great care must be exercised in keep- 
ing the alignment and the gaujje in truth. Gauge tie platm 
at the nose of the points should invariably be used. 

358. Where points, as in the case of Colliery sidiugs, 
are provided with a safety lock the ends the bolts seoarino 
the eafety look should be burred over to prevent the look 
being removed and the points being tampered with. 

tian 

Mat 

iere 

addendum to para. 369, page 102 — 

It should be noted that in all new works or Bemodelling 
loheines the clear standing room of loops or sidings should be 
LTieasured from the point where the distance between centres o£ 
tracks begins to be less than 15 feet 6 inch centres 
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AOOIDBNTS AND OBSTRUOTXONfi. 

360* On the occurrence of an aocMent on anj Divinon Datiei and 
oaosed through Blips, ooIHsiofii floods, derailment or from anj 
other oanse, resulting in damage to the road and thereby 
blooking it and delaying trains, it will be the duty of 
the Awistant Engineer and Permanent Way Inspector at 
once to proceed to the scene of the accident. On receipt 
of an Vrgtni telegram from the Assistant Engineer or the 
Permanent Way I specter (whoeyer first reaches the scene of 
the accident) giving details and stating what help and materials 
are required tq, restore coiflmunioatinn the Superintendent, 

Way and Works, will arrange for the necessary labour and 
material, acd if necesssxy, proceed with it by the quickest 
method to the scene of the accident. 

361. It is the business of the Senior Engineer or Engi- 
neering Subordinate who first leaches the scene of the aoddent 
to take charge and restore oommunication (remembering that 
it is the duty of the Power Olfioer to first clear away any 
vehicles, etc*, that may be fouling the line) after making a 
sketch of the scene of the accident and taking such notes as 
will be necessary to enable the cause of the accident, to be 
ascertained. He will without undue delay send a telegram 
stating 

(a) Station or mileage. 

(b) Cause of accident, if known. 

(c) Extent of damage to road. 

(d) Nature of assistance (if any) required. 

(e) Number of hours which will elapse before com* 

munioation is restored. 

This message, classed Urgent, wiU be addtoseed to the 
Agent, copy to the Chief Engineer, Chief Operating Superin- 
tendent, Divisional Superintendent, Chief Mechanic^ Engineer 
and the Senior Government Inspector. 

362. In the first place however steps should be taken to 
protect tbe line, (or lines if both tracks are fouled) b]C means 
of fog signals, flags and banner flags in the manner and at the 
distances laid down in tbe Chapter on Belaying. 

363* At o%ht instead of flags and banner flags lamps will 
hate tote provided at the same dmtanoes. If the line is for the 
time being entirely blocked, as by a breaoh due to flood or by 
rehioles fouling the line due to a aerailmeut or collision, these 
lamps should show red, the lamp furthest from the scene of 
accident being changed to green only on instructions from the 
Psirmanent Way Inspsctcnr or the Officer controlling traffic 
opSrations. If the line is not entirely blocked and if trains 
cm be pwtmlttud to pass with caution and a//er all the 9ta§ 
hdv$ tesa admeei Bp iel^fdda and caution erden tuned green diae^ 
wigoahi may be erected as ^ven in tbe Chapter on Belaying. 
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364* It is deairabto that the Chief Knginimr should receive 
reports of serious aocidenfs at the earliest posdble moment. . 

365. It is of eonrse the Bret duty of an Engineer on 
arriving at the site of an aooident to set about doing what is 
ueoessary for the resumption of traffio, but, having put this in 
hand, he can always find time to write a few notes on the 
poeition of afiairs, including the'nature of the aooident, pro- 
bable oanse, desciipMon of the condition of affairs at the time 
of wiiting, with sketch if possible, damage to permanent 
way and works, steps being taken for resumption of traffic, 
probable time wlien traffic will be restored and anything else of 
immediate interest. These noted may be written in pencil on 
pages torn from a note book and uiay be quite informal. They 
should be sent to the Divisional Superintendent either by special 
messenger or by whatever moans appears to be the best for ensur* 
ing tbeir being despatched at the earliest possible moment- 

(a) The aketoh should shew position <5f vehicles,^ any 
marks on rails and any information that is likely 
to be of use iu elucidating the cause of the accident 
and should have all important diniensions shown 
theitKin. 

(&) If the Superintendent, Way and Works, is not 
present himself the Assistant Engineer or any En- 
gineer who happens to be on the spot even if it is 
not on his own division is to send the notes to 
the Chief Engineer direct It will be understood 
that the object m view is that the Chief Engineer 
may have EARLY authentic information as to 
what has happened and what action is being taken 
and that these instructions are not intended to 
convey any alteration in the existing prooeduxa 
as to the formal reporting of accidents. 

368. In ali cases of accident in which Railway officers 
suspect malice copies of the telegram notifying the accident 
must be given to the Government Railway Police and the Engi* 
neering Department be asked to convey the Government Rail- 
way Police out to the spot by trolly if no train is due at onoe. 

367* In the case of involving danger to trains 

such as changing of rails, of bridge timbers, slewing or lifting 
of track or work of a similar temporary nature the proeedure 
will be the same as, and the day and night signals will be the 
same for Ilidaying, it being rememlefei that no work is to he 
undertaken at night or during foggy or tempestuo^is weather. 
These instructions must be most carefully observed. In cases 
of emergency as iu the case of a rail found broken in the road 
the Permanent Way Inspector oi other Engineering Official 
wiU impose a block or a caution immediately, and at onoe take 
tteps to have matters put right. 
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868. When the work w o^ naiiM thet een be foree^ 
gad will not take long in oarrying out the Inepeotor mnsfe giye 
48 houre notice of his intention to carry out this work, the 
time when he proposes to start and the probable daration of 
the work, in order to enable the Train Controller to arrange 
his train naovements. 

This does not apply to work that is part of a programme 
such as relaying, extensive bridge renewals, etc., which shoald 
be advertised in the naual way in the Weekly Gawtte. 

369. When one track on a doable line is to be blocked 
semi-perroanently as on acoonnt of a serious sliii or on account 
of repairing of jb, bridge it may be necessary to constraot a block 
hut with points and crossings and fixed signals at the ob- 
strnctioD, and to introduce single line working, or to construct 
a diversion round the obstruction. 

370* Diversions round obstructions are of two classes Diwsion. 
Temporary, 

Semi-permanent. 

(al The first are those required round an obstruction to 
traffic of any nature, which are not likely to be in 
use for more than ten days at the outside. 

(h) The second are those made for the special purpose 
of alterations to the line and bridges, which are 
likely to be in use for a long period, as per sketch 
below. 



Symbols— 

A* B— Portion of existing line to be diverted, 

L*— Length of half the diversion. 

S — Straight portions of the diversion. 

T— Tangents. 

D«»Haximum distanee of diversion from Main line. 

371. Temporary diversions are made buiriedly and 
opened as quickly m pogsible. On these it is necessary to 
**stop dead ’ ail trains before entering the diversion and paie 
, them over “ detid slow as long as the diversion is in nies. 



afTS. . Seni'Pcapitapl'^i^^ i4Mm|nfta4l 

OB diWofons c| iijb{9 itotii<<» ill w£u Bot ^iMoeMu^.^bstc^ 

trains altw ths first Week orlodh Ibngev Bniofi as tko GoTeifr 
ment luspectof oonsiddrs neooiSAty aa oy tbat time Uie roa^ 
ebpiild have become properiy oonsolidated mA fit for a i|»eed 
ol 10 miles an hour. 


Addendum lo page 106 — 

Para. .'^73* A ( I .) At points wliere it is known from paat 
expo ieiice that dauf^er usually occurs it will bfe advisable to erect 
shelter.'i for the use of watchmen who should be kept perrua- 
noiitly at the ftoints during tfie rains. In addition to the 
acetylene hand lamps which will be supplied, each pattol anci 
watchman should be provided with a hand signal lamp, a case 
of fog signals and a couple of red and green flags for day use. 

(2) Patrols and watchmen should be supplied with water 
proof oapa* which should be collected by the Permanent Way 
Inspectoisat the end of the rainy season and I'e-issued the next 
year 

(3) In oases where it is necessary to keep a considetable 
length of line under observation it will he best to ei'ect a shelter 
at each end and appoint a patrol to go from one end to the 
other at regular intervals during the day and night 

(4.) AiTangements should also be made for keeping a good 
flupply of boulders at suitable places on the Division which can 
be got at with the least possible delay. 
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SIKGliB litHfi ^OllKlKd OK bOlTBLB lilKB. 

Witerio is a donbi» line* every train innst, niiless 
special insiamctions other vrise provide, be mn on the “ * . 
left hand side. 

^ovided that, if one of the lines shonld be blocked so as 
to necessitate single line working, snch special in« 
stmctions as may bo necessary shall immediately be 
issued for estabUshing single line working. 

374. When siogle line working had been adopted owing 
to an obatmotion Station Maatera will give Drivera Oantion 
Orders atating where the obatruotion ia^ on which line the 
train is to rnni also any restriotion of apeedf which the Ifingineer* 
iug Staff may find it neoesaary to lay down. For this purpose 
Station llaaters will obtain information from the Officers of 
the Engineering Staff and pending their arrival ffinat exercise 
a oarefnl diaoretion. 

375* When an accident or obstruction on the doable line 
involves single line working over a portion of line on Which a 
runaway catob aiding ia situated^ no train shall be ran oVbr the 
catch siding in the direction facing to the pointo till the ficHnta 
have been disconnected from the lever and blocked or spiked 
over for the straight road and the Permanent Way Inspector 
ehall have given an asanrance in writing to the Station 
Master at one end of the section on which the catch aiding is 
situated that this has been done. 

376# Whenever an accident on the double line involves 
single line working, the person who is sent to rouse the oooly 
gangs must be specially instructed to warn them that such is 
the case and that Up or Down trains as the case may be must 
be ekpeoted on the wrong line. 
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CHAPTEEXl]^ 

MATES ARO GAROMER. 

fi^ad General Bales Koa 327, 328^ 330, 331 to 313> 

Records. 377. A register in form B 91 should be maintained of 

Mates and Keymen and snbmitbed monthly to the Assistant 
Engineer for inspection. This is Locessarj, as several oases 
have oconrrei in which dismissed gaugmen have been impli* 
cated in attempts to wreck trains. 

378* Every mate or gangman ahd every other servant of 
the Administration, who is not a member of the Provident Fand, 
mnst on appoint^nent have his name and other partionlars 
recorded in a Service Card G 199 A and after two years 
service on a service Card G 199, as laid down in Chief 
Auditor’s Cironlar JTo. 189 of 7th September 1918, whioh 
Service Cards must be kept carefully up to date. 

379. These service cards mast be carefully preserved as 
they are the authority on whioh a gratuity is granted on 
retirement, 

380* During the passage of any train on a single line sec* 
Safety of tion the gangmen working on the line should stand in a row to 
working the south or west of the line and at right angles to it on the bank 
between the cess and the boundary. On doable line section, 
if the train is approaching on the line on which the gang is 
working, they should stand on that side of the bank, which 
is nearest to the approaching train. 

381. On sections where the bank is higher than 10 ft or 
where the grass is tall they shonld stand in a row along the top 
edge of the bank. 

382, Accidents to gangmen very often happen while 
wpiking near a curve or a cutting owing to their not being 
able to see an approaching train ,at a snffioient distance to 
enable them to clear away from the track in time. 

To prevent such accidents occurring in future, when the 
gaugmen are working at a place from which an approaching 
train cannot be seen from at least a quarter of a mile away, 
a flagman should be sent out 

(а) On double line, in the direction of approaching 

trains, 

(б) On single line, in either direction, 

whose duty will be to warn tbe mate by means of signals 
when, a train is approaching. The mate will be lesponsibie 
for warning the gang in good time to mble them to get clear. 
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ww* Permanent Waj Tnapeetors and Mates are held 
responsible for the safe onatody of tools at all times whether in 
use or in store. 

88d. Mates mast see that their lengths are kept neat and 
tidy and that no loose material is left lying about and that all 
is oolleoted and brought ‘n to stationsi ganghuts or gatelodges. * 

386* When fencing repairs are being carried out all abort 
pieceii of wire shonld be oollected and buried, as they are 
liable to be picked up by birds and dropped on the telegraph 
wires causing an mterj^aption of communication. This is 
specially important in the i^icinity of high tension electric 
power wires. * 

386. In cases where interruptions to telegraph wires are intermptiona 
due to obviously visible causes, such as a fallen tree fouling she to Telegraph, 
wires, a broken wire, a fallen telegraph post, etc., it is tbe 
duty of tbe Permanent Way staff— as of every other servant 
of the Administration, who may observe the cause— to render 
all possible assistance in applying the proper remedy* The 
staff must remove trees or branches of trees which may foal 
telegraph wires after a storm and in cases where the wires 
are observed to be broken or entangled the oocarrenoe shonld 
be at once reported to the nearest Station Master. 

387« They mast also render every assistance in their 
power in helping the Telegraph Department staff to reach the 
spot as quioldy as po^isible 



CHATTER XX. 


MUSTBa OF GANGliEN. 

BulMTflliktiag 388. The muster sheet is the original dooament eonsti- 
BoUs tttting the authority on which the dues of gangmen are paW. 

This>rigisal doonment has to be sobmitted to Audit for pay* 
ment and no copy may be substitoted eyen if the oopy be 
strictly aooarate. 

389. The muster roll must be written up daily and a 
proper oheok kept on the attendance of the gangmen. 
Writing up muster sheets at the end of the month is absolutely 
forbidden and any Inspector who is found submitting muster 
rolls that hare not been written up daily will be seyerely 
punished. 

ago. The muster roll will be maintained by the mate of 
eaoh gang. Be will be provided with a oyliudrical tin case 

long by 2}^ diameter with lid in which to keep his muster 
sheet and a blue obalk pencil with which to write up the 
muster roll. The master sheet must always be kept by him 
on the work, so that it can be examined at any time by the 
Engineer or Inspector. 

391. The general practice on the East Indian Railway is 
that the month for the purpose of muster shall be reckoned 
from the 16th of one month lo the 15th of the next. On the 
16th of eaoh month the Permanent Way Inspector will 
take back the expired muster roll and will hand to each mate 
a fresh muster roll*— Form G. 22 — on which will be written up 
the names of his gangmen on that date. The muster roll will 
be taken twice daily, t. e., in the morning and evening. In the 
morning the hour should not be later than 8 a. bi. For those 
present in the morning a mark thus / will be placed against 
eaoh man’s name — ^for those absent the mark wil] be a eero 
thus O. If a man, who has been present in the morning, is 
not present in' the evening the stroke against his name will be 
eonverted into a cross thus x 

392. The mate will also write at the top of the page the 
mileage and telegraph post where eaoh day’s work is done. 

. 398* Every time an Inspector passes a gang he should 

^ Muter stop and count the men, inspect the muster sheet and see that 

Sheets. the absentees have been correctly entered as such. If the mate 

has not entmred them as absent and can give no satisfactory 
explanation for not having done so he should be fined. Every 
time the Begineer or Inspector examines the muster sheet be 
should put his initials at the top or bottom of the column 
cotvespoadiog to the date on which the chock was made with 
any remmrks he has to make in regard to ipfotakes found in 





aame. It is preferable tbai t|Mk pnt his initials 

or full signatnra in ink together with a note as to the number 
of men found present so as to be. a oheok on fraudulent entries 
thereafter. Also that he shooid make a note in his pocket 
book and at the time of submission of muster rolls oheok these 
notes with the muster rolls submittv'd sp ae to prevent false^ or 
fotgped muster rolls being passed. 

The numbers of men present should be entered above 
initials of the Engineer. 

8M. There should be strict disoipltne about tbe muster- 
ing. If a man is not present he is absent unless it can be 
oonolusivelySsEhwn that he is engaged on legitimate work 
elsewhere. Tbe excuse that a man hna been sent off to 
the head quarter station of tbe Inspector to fetch wooden keys 
is not valid, as it is the business ^ the Inspector to see that 
these keys are supplied to the gangs md not for the gangmen 
to fetbh them. 

395 . Similarly the practice of takinsr men from the gangs 
to lake the place of absentees amongst trolly men should be 
discouraged if not absolutely forbidden. 

396 . On pay days the gangmen should be advised to be 
present. The responsibility of identifying each man rests 
with the Inspector and he should be vigilant to see that no 
one comes forward to impersonate one of his gangmen and to 
draw his pay. Each gangman must on drawing his pay affijc 
his left thumb impression clearly on the muster roll against 
the amount drawn. No man may draw pay on behalf of 
another. 

397 . Particulars of wages remaining unpaid should be 
entered in Form E. 286 which should be submitted through 
the Assistant Engineer to tbe District Engineer or Super- 
intendent, Way and Works. 



VllAIrlCilf AAI* 

FOG 8IGNALWNG 


Sgg^ In ihiok or fogpry woather, wbeneyer it ic nooesMry 
to indicate to the Drirar of an approaofaina train the locidlty 
o( a rignaU t'vro detonators must be placed on the line, by a 
railwny serrant appointed by the Station Master in this behalf, 
about ten yards apart and at least one hnodred yards ontside 
the outermost signal of the station^ (Genera) Rule No 36,) 


399* On the East Indian *Bailway the distance at which 
the detonators should be placed is 900 feet outside the 
ontermoBt signal or in the absence of an outer signal 2,100 feet 
from the ouler points. 


400. When it is neoessary to send a man from a station to 
put down fog signals he must carry a hand signal lamp, and 
according to the irstrnctions he recei\ es from the Station 
Master, will shew a danger signal if there is any obstruction 
or a green signal if the line is clear 

401* In it IS necessary to keep a man out for any 
length of time he must be relieved every three hours, 

402« ^og signals must be carefully handled as they are 
liable to explode if roughly treated. 

403. No defective detonator or one which cannot he 
securely attached to the rail must under any cii oumstanoes 

be used. 


404, Fog signalling is done by the staff working under 
Iha S. W, Works at the following stations ; — 


Howrah. 

Lillooah. 

Belur. 

Bally. 

Uttarpara. 

Konnsgar. 

Bishra. 

Berampore. 

Bheoraphuli. 

Baidyabati. 

Bbadreswar. 

Mankundu, 

Obandemagore. 

Ohinsurah. 

Hoogfaly. 

Bandel Jn, 

Trishbigha, 

Megra Jn, 

Talandoo« 

Khan^an, 

Pnndooah. 

Bimlegeglu 


Boinohee. 

Debipur. 

Bagila. 

Memari, 

Nimo Block Hut. 
Basulpur. 

Balut Block Hut. 
Saktighar, 
Ganraur. 
Burdwan. 

Taht. 

Rhana Jn. 
Asanaol. 


4 


f Chanoh. 
Dhanbad. 
Rusunda, 
Ratrasgurik 

Palmeiganj. 
Bone East Bsaifc.| 
Dehri-on-Sone. 
kRermnasa, 


Madhnpur. 

Simnlt^a. 

Jhajha. 

Mokameh Ghat. 
Mokameh Jn, 
Banktpore. 

Dinapore. 

Moghalserai. 

Mirsapur. 

Allahabad. 

Oawnpore. 

Etawah. 

Shikohabad. 

Tundla. 

Barhan, 

JalesttBoad, 



ti% 


406. Theni&nM of men told off for foggingr and tlieir 
plaoM of residenoe will be given to tbe Station Master by tbe 
Permanent Way Inspector. 

406. The Station Master will daily submit a list to the 
Permanent Way luspeotor of men who haye been oalled out 
stating number of hours on duty. 

4(l7e The Station Master will call out the men wheu 
required and provide them with the necessary fog signals. 
He will also advise them when th^ can return from duty. 

40f^. When the men ar^ on doty for 5 honrs or over they 
will not be lequired to work on the day following. When the 
men are on duty for over 3 anj under 5 hours they will not be 
required to work foi* the first half of tbe day following. 

When the men are on duty for less than 3 hours they will 
not he required to work for the first quarter of the day 
following. 

409. The men will draw a night allowance of annas four 
if on duty for 5 hours or above and allowance of annas three 
if on duty for under 5 hours. 

410. The Permanent Way Inspector will he responsible 
or instmoting the men in the duties of fogging. 


9 



CHAFTERXm 


BULBS FOB THE WOBEINO OF LOBBIES, TBOLLIES 
AND MOTOB TROLLIES. 


842 . 411. (1) For the purpoRea of the folloTritijr rules in this 

Chapter, a vehicle which can be lifted bodily from the line by 
LorTiOT^and deemed to be a trolly, and any similar but 

Trollies, heavier vehicle shall be deemed to be a lorry. 

^2) A trolly shall not, except in cases of emergency, be 
used for the carriage of permanent way or other heavy mate- 
rial; and, when a trolly is so loaded, it shall be deemed, for the 
pnrposes of these rules, to be a lorry. 

412. Efficient Brakes, — No trolly may be placed on the 
Line unless it has efficient brakes. 

Marking of 412a. Each trolly must have marked an it a number, the 
trollies. designation and the code initials of the head quarter station 
of the person authorized to use it. 


Q* Head trollyman should pass an examina- 

vw8on to trolly rules and be in possession of a certificate 

1)0 in charge of having done 80. 
of lorry or 
trollv when 

on the J«ie. ^2) No lorry or trolly may be placed on the line except 
by a railway seivant appointed in this behalf by special 
instructions. 


(3) Such railway servant shall ficcoiapany the lorry 
or trolly, and shall be responsible lor its proper protection 
ai d for its being used in accordance with special iiistmctions. 

*authoriB6d . Senior Scale Officers of the Operating and Eng ineer- 

tonee g DepaTtments not being Accounts or Store officers junior 

trollies. scale Engineers, Permanent Way Inspectors, Signal Jneptetors, 
block Signal Inspectors, anti Inspectors of Wotks of the Engi- 
neering Department and such other pernoEs of the Operating 
and Engineering Departments ns are autiiorized by their Divi- 
sional buperinleudeiit or Engineerdn-charge aie permitted to 
use a trolly. Persons of grade not specified when using trollies 
must hold as authoTity n trolly pass issued by the competent 
authority. The use of lorries or trollies loaded with maiierial 
is confined to the Engiueering Department. 

415. Every peison authorised to use a trolly shall be held 
responsible that it is used by no other person whatever, except 
by his own immediate suterdinateB when on duty ; and he 
shall be responsible for the condnot of his subordinates. 



416. TrolHA mast in all eassea ba msonad bj’ jparaons 
exparianoed in tba vorldog ol trollifs. 



417. Every trolly mast ba accompanied by not less than Nnmberof 
four man for working it. JlSJided 

for workiB 
trolUeo or 
lorriofl. 


(a) On single line every lorry or light trolly loaded 
viith material roust have 6 men with it, 2 of 
the men acting as flagmen. 


(6) On double line the lorry being taken in the same" 
direction hs that in which the trains inn there 
need be only 5 men, one acting as flagman to 
protect the trolly or lorry in the direction 
from which trains may approach. 


(c) These additional flagmen must either be regularly 
taken on for the purpose when reqnired, or 
they must be picked up from the gangs on the 
lino; the person in charge of the trolly or 
loiry will be held responsible for carrying out 
this order and for seeing that at no period is 
he without the full number of men required 
for the efficient woiking and protection of his 
lorry. 

418. No lorry or trolly shall be attached to a train. Q.R. B4I. 

^ Attaohment 

to train 
prohibitod. 

419. lorry shall ordinarily be run only by day, and G* R* 8^5* 
when the weather is sufficiently clear for a signal to bo dis- 
linctly seen ft cm a distance of half-a-mile. 

420. Under fib^olnte necessity oijly shall lorries or trollies 
loaded with materiais be run at inght or m foggy weather or 
in dust storms. When such a proceeding i« absolutely 
necessary, the person in cbaige of the trody is personally re« 
sponstble that special precauti^ms are taken to prevent any 
avoidable risk from accident. When light trollies are run at 
night, or ill thick or foggy weather, or in dust storms, in 
addition to the precautions laid down, extra vigilance must be 
exercised by the person in charge, and great care observed in 
running when a clear view for a full half mile required by the 
rules is not obtainable. 


431. Every lorry or ti oily when on 
»red flag by day apd a red light b^ night 
which any tiem may come. 


he line mu^t show a Bed flag or 
in th* dirootion from 



lie 


Slgnale for 
trolliei. 


422. No trollj shall be plaeed on the line tinleis proyided 
with both daj and night eignale and a chain and padlock for 
aeonrin^ the trolly when removed from the line. The day signal 
is a red flag flxed to a stefi placed perpendicularly in a socket 
so as to be conspicuously visible. The night signsl is a light 
similarly placed and showing on the double line red in the 
direction from which trains ere to be expected and white in 
the other direction, and on the single line red in both direc- 
tions. The fixed signals are always to bo exhibited whilst a 
trolly is stat ding upon or running on any line. Hand 
signals for both day and night use should always be carried 
on the trolly to be u^ed as directed. Hand signal lamps 
should be kept lighted at night <«ime. 


Protection of 423. The railway servant in charge of a trolly shall, 
before leaving a stat on. ascertain the whereabouts of all 
approaching trains, and shall, when a clear view for an 
adequate distance — 

(a) On a single line or within a ' yard ’ in both direc- 
tions or 

{h) On a double line, in the direction from which 
trains may approach, 

is not obtainable, take such preoautiorxs for the protection 
of his trolly as may be prescribed by special instructioDB. 

424. When a trolly is leaving any station, intimation 
shall be given to the occupants on their application of the 
running of special trains or light engines, f'ersons in charge 
of trollies are responsible for making themselves acquainted 
with the running of special trains or light engines. 


Proteotion of 425. (1) Whenever it is proposed to place a lorry, 
lo^ on the whether loaded or empty, on the line, the line shall, if it is 
possible to do so without ii terference with the working of 
trains, be blocked under the rules for working trains. 

426. (2) When the line has not been so blocked, and a 
lorry, whether loaded or empty, is placed on the line, the lorry 
must be protected. — 

la) on a double line, by a man either following or 
preceding the lorry at a distance of not less 
than balf-a-mile in the direction from which 
trains may approach, and plainly showing a 
Danger hand signal; or 

(5) on a single line, by a man following and a man 
preceding the lorry at a distance of not less 
than half a-mile and plainly showing a Danger 
hand signal; 



and the men ia folkwing or preo^ding fcho lorry— 

(*0 mnat be famished with detonators, and mast place 
three on the line, ten yaids apart, immediatoljr 
the lorry corner to a stand for the pnrpose of 
either unloading or loading, and 

(if) must oontinne to show the Danger hand signal and 
keep the detonators on the line nntil a messen* 
ger arrives with an order from the Oanger or. 
other person in oharge of the operation to 
^ withdraw the signal, and 


BAST INDIAN KAILWAY. 

Engineering Department Manual. 

Addendum Slip No. 16. 

In Srd line of para. 427, page 117 after *4n oharge of an 
Engineer’’ add “Inspeotor, Aeaistant Inspector, Snb-lnspeotor or 
Head Mistry” and in the 7th line Before ^’Inspeotors*’ pnt 
’’Engineers” and after ”Snb-lnspeotors” add “and Head Mistries.” 

0hh» Eeowbbr’b Oifiob, 1 A, C, DUNSDON, 

Ooloufto, 18th Sep^emtar, 1929. j for Chief Engineer . 

w. 0. No. 2864-1, 500-2M.29. 


'• Vi (»t( VKAtUCt* 

42^. All inspection lorries and trollies most give way 
to trollies loaded with materials. 

4i^t On those portions of the line where, owing to ouryes Trolly sisnali 
in cnttingB, or other causes, the view of the line from a running 
trolly is limited to 1 ss than half a mile, trolly signal stRtions 

Notb.<«-^A 11 the provisions of this rule apply to lorries or light tarollies 
whm loaded with natectals or when run at night or in foggy weather or 
in dust Btomns. 



Securing of 
lorri(*fl and 
trollies. 


Carrying of 
trollies. 



itre established at sites eommanding a good vhw in both 
direotione. The signals consist of a ball ovrevolsfin^ diso on a 
staffs of suitable bought, ihe raiding of the ball or the 
ext» 08 nfe of the diso to an approaching trolly indioateMhat no 
engine is in sight on the Hoe the ball or disc refers to. The 
rapid raisSnsr and loweiing of a ball signal or ihe turning on 
and then off of a diso signal repeatedly indicated a train is 
aoproaohing and the trolly should be out off the line immedi- 
ately. Ho trolly mas: pass a troll v signal till signalled past, 
except when it can folio a train and keep it in sight. Trolly 
signals are intended for day working only. 

430. The signalman, before 4*aising the bill or turning 
the disc to let a trolly pat^s, must be ceitain that no tram or 
engine is approaching. Or the diso turned in the absence of 
signal stations on a single line, one imin shall precede and 
one man fol ow the trolly at an interiral of 400 yards, oarr^^ing 
and displaying danger signals in both directions. Ou the 
doabl <3 line signals sliall be similarly displayed m the direction 
from which a train may bo expected. 


431. A lorry or trolly, when not in use, mast be placed 
slear of the lino, and the wheels must be seourea with a chain 
and padlootc. 

43?. No trollies are to be carried by Mail trains except in 
ease of an accident or of great emergency. 


433. Trollies can only be carried in the Brake Van of 
Passenger, Mixed, and Goods trains provided there is room, 
and that when being so ca ried they will not cause damage to 
the other contents of the Tan, or inconvenience and delay the 
Guard in checking and deliveiing luggage, parcels, do. 

434. Trollies must not be loaded into District Road Vans 
on a V'an Goods train. 


435. When conveyed by Goods train, the trollies must be 
loaded in a truck or wagon if there is one on the train available, 
and the trolly men must ride with the trolly. 


436. No tiolly must be load.^d up into any vehicle of a 
train without the consent of the guard in charge of the train, 
who will direct where it is to be placed, and Inspectors and 
others requiring their trollies to be placed in trains must give 
notice of the same to the Station Master previous to tho 
arrival of the train. 


437. When there is room in a train the Guard must nol 
refuse to receive a trolly unless it be a Mail train. 



ABOlTIONi^L BULES FOB XOSO& TBOliLlBS- 

438> ^^0 following 8X0 Mthorisod'io ilse uotflit faiolIlM :■ 


Senior scnlo (and Jnnior snalo when anthoriMd) officers ( > 

of the Operating and Engineering Departmonte not 

beintr Accounts and Stores Officers. Motor 

® TrolBea. 

Block Signal Inspectors. 

Signal Inspectors. . 

(a) Senior scale Officers in their discretion may allow 
their Assistants to nse their Motor trolly. 


EAST INDIAN BAILWAT. 

Engineering Department Hannal. 

Oorrigendvm SUp No. 16. 


In the 1st, 2nd and 8rd lines of para. 4i4iO, page 
119 for‘*Motor Trollies 

.. .... 6 persons” 

oubotitvte the following : — 

“Motor trollies must be manned bj 5 to 6 selected trolijmen, 
according to the Type of trolly csed, and the load most 
in no case exceed 7 persons, when passengers are carried 
the total niunber of persons must be kept within the 
limit of 7 by putting off a tcoUyman.” 


Oanv Bkoihsb’s Ornos, ^ A. 0. DUNSDON, 

CoIonMo, 28rd September, 1929. y for Chief Engineer, 

W. 0. No. 8866--l,500-25^29. 



m ' ■' 

Kandpur Oaganli^-^Karbigwan* 
Obak^ri*— 

Kanobaadi— Phaphttnd. 
Aohalda-^Samhon. 

£kdil-*»Sarai Bhopafc. 
iLaurara— Shikohabad* 

Anon— Shikohabad. 

MakkhaDpnr - Firozabad. 
Harangan— Mitawali. 

Tundla— Knberpnr. 

Jnmna Bridge— ‘Agra Fort. 

Jumna Bridge— Agra City. 

Hat bras Branch. 

Daud Khan— Aligarh. 

Eburja J onotioD— Khurja CItj. 
Maripat -Ghaziabad. 

Beobnpui>— Benarea Oantonmeut. 
Badshabpur^ J agesharganj. 
Baohhrawan* liigohan. 

Utraitia— Dilkusha Cabin. 

Lucknow — ^Eakori. 

Dilawarnagar - Sandila. 
Dalelnogar- Balamau. 

Hardoi— Kaurha. 

Bosa — Banthra. 

Miranpur Kaira — Fatehganj. 
Raeuiya— Maheshpur Utraitia. 
Uhanata— Nagaria Sndat. 
Rampur— iVlundha Pende. 
Dalpatpor— Moradabad. 

Buudki— Chandok 
Balawali— Roorkee. 

Bal iakheri— Sahara npnr. 
Zafarabad— J aunpur. 

Kheta Saral— Shahganj. 
Ajodbja-^Fjzabad. 

Baraga m — Budauli. 

Raaauli — Barabanki . 

Malhaur — Dilkusha Cabin* 

Aonla— Karongi. 

Chandauei — Bahjoi. 

Hardaaganj— Aligarh. 

Khajurhat— Chilbila. 

Partabgarh — Allahabad. 

Zafarabad — Maiiabu. 

Janghai — Phaphamau. 

Rae-Bareli— Daryapur. 

Barabanki — Bindaura 
Balamau — Madhoganj 
Balamau — Misrikh. 

Sitapur City— Sitapnr Cantonment. 
Lucknow— Amausi. 

Jaitipur— Sonik. 

Unao — Oewnp.re. 

Hardwar— Debra Don. 



1^1 

Kaiikhaiher-->Garhmnkh<^fiar. 

Babugarh — Hapnr. 

Pilkhnwa — Ohaziabad* 

fTajibabad— Kotdwara. 

R aja*ka-Ra b aspnr— *Moradabad . 

442. On the follrkwinc: double line sectfona motoi troliica 
■hall be aignalled on the block instrnmoDts — 

Patna — Bankipore. 

Ohaziabad — Snbziraundi. 

The eleot^iq bell signaMor a motor trolly is ##* ### 

443. Pataa 44H"and 4 4 4*do not apply when a motor trolly 
can follow diiectly behind a tram and keep it in sight In 
Buoh caaes an interval of not leas than 200 yards shonld be 
kept between thetroMy and the train 

444. On other seotions of the line the person aathorized 
to use a trolly may ask for and i eceive a line clear : bat in that 
case he will be responsible for any detention which may be 
caused to trains thereb} . 

445. When junior officers are lent a motor trolly by their 
Distiiot Officer, they shall invariably run on the block or on 
line clear, tablet cr token, ezoepi w'ben, on the double line, 
they CUD keep signals constantly in sight or except as provided 
in Para. 44^ 

443. l/V hen it is necessary for a motor trolly to ran 
between the honrs of sunset and sm lise, or daring fog, or a 
dust storm, it shall invariably inn on the block or on line clear, 
tablet or token. 


447. After ascertaining the running of ordinary trains 
the person in charge of a motor trolly running on the sections 
I named in Paras 44^and^4^ shall advise the Station Master of 
the station where he receives his authoritj to start, in writing, 
how long he expects to be in reaching the next station. If the 
line is clear, and no Mail or Passenger train will be detained 
by permitting the motor trolly to inn, the Station Master will 
issue the authority to proceed to the person in charge of the 
Motor Trolly in the following foim 


•'Your are authorized to proceed with Motor Trolly No. 

*'to .The line between ..and will 

** be kept clear for your M otor Trolly from h 

“ » to b m after which trains will be allowed 

“ to ran, as osnal, on the section/' 


(a) Th. Station Maater giving sBoh a gnarantee, at the 
• • tim. of giring it will make bq ratty in the train Signal 





Register io the effect that the fieotion referr^ to ifi to be kept 
blocked for the time specified thus:— 

“Line to station has been blocked from....* 

** b .....in to ..h ....m for Motor Trolly/* 


and this entry must be signed (not initialled only) by the 
person in charge of the trolly. 


ih) The person in charge oF a motor trolly will be res- 
ponsible for piloting himself into a station from the first stop 
signal. * 


Detention of 
trains by 
laottor 
irollijs. 


448. Trains caifTying passengers may not be detained for 
motor trollies nor may goods trains be detained more than 
five minutes for a motor tix>llj. 


Break down 
dniing 
jonrney. 


449. In ease of a complete break down of the trolly 
(i, e., so that the trcdly cannot be propelled even by hand) the 
person in charge of the motor trolly will have it removed 
from the line at once and will take steps to advise the nearest 
Station Muster that the tiolly has been cleared from the line. 


(ei) Oi receipt of this advice the Station Master will 
wire the station at the other end of the section advising him 
that the trolly has been removed. The motor trolly cannot be 
put on the line again until after the procedure given in 
Para. 449 has been complied with. 


450. If the break down is not complete, the person in 
charge of the trolly will disconnect the driving gear and remove 
the keys of the wheel bearings so that the trolly can be readily 
removed from the line and he will proceed to treat the trolly 
as a material tmlly and take the precautions laid down in 
General Rules 848 (1) and (2). 

Motor trolly 45]^, Motor trollies should, as far as possible, be stopped 
stop!* ^ level crof-sings or other places where they can be 

readily removed from the line, but a motor trolly should not 
be run, while a train is approaching and is only a short 
distance off, in order to reach such a place. 

Direotlonof 452, On the double line motor trollies shall, ezeept 
within station limits, run in the same direction as the trains. 


EMpousMity Nothing in the foregoing rules shall relieve the 

person in charge of a motor trolly from the responsibility of 
keeping out of the way of all trains. 



454. ’ Should a (trolly be damaged or destroyed throngb 
the lashoess of the responsible ofSoiNl in charge, such official 
shall be liable to ocst of repairs or replaoement. 

Additional rules for use of private trollies. 

455. In every case where permission has been granted to 

the manager or employ^ of Coal or other Company to 

ofticer oi the Telegraph Department to run a tr«.ll> on the 
railway within the prescribed limits, the head trollyman iu 
charge of the trolly must he a qualified tro'lyman holding a 
certificate from the Enginperiog i^epartment certifying ) ini 
ns qualified for the charge; he will be nnthorised under 
General Role 348 to place the trolly on the line and be held 
responsible for its proper use and protection. The Head 
trollyman will be a railway servant; bnt bis salary will ba 
received from the Company concerned. 

456. A trollyman appointed to have charge of a private 
trolly must be provided with a copy of the Geneial Rules and 
Subsidiary Rules together with any special orders relating to 
the working of the trollies on the section of the line to which 
the private trolly license applies, and must sign an ackuowledg** 
ment in the prescribed form (appended) that such ruLs and 
orders are in his possession and that he is acquainted with 
them. 


SPECIMEN FORM. 


I employed hi the seivic© of the 

Fast Indian Railway as a trollyman in charge of the 

private trolly and holding a 
certificate of qualification from the Engineering 1 epirtment 
of the East Indian Railway hereby acknowledge that 1 have 
received and had explained to me, for my information and 
guidance, the General and Subsidiaiy Rules, appertaining 
to the working of trollies on open and private lines. 

I do hereby affirm that lam thoroughly acquainted with 
the requirements of the above orders, and should i commit 
a breach of same that I am liable to a criminal proseemion. 

As witness my hand this d\j of One 

thousand nine hundred and 

Signature 

Address 

Signed in the presence of 


457* The private trolly pass must be kept by the Head 
trollyman and shown when required by the Station Master or 
other official of the railway. 
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458* Wh«n not in ume the trolly must 4»e kept in tho 
custody of some responsible person clear of all zaiiw^ lines. 
The wheels must be chained and padlooked, the key being 
kept in charge of the oertified tcollyman. 

459. In the case of private trollies the designation of the 
peieon or the Company authorised to use the trolly must be 
painted on the front and back of the trolly in clear black 
letters on a white surface. Suck trollies are to be used during 
day light only. 
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GHAPICRXXllL 

TRAIN SPEEDS. 

460. The following are the speeds permitted through 
facing points on the East Indian Railwaj 

Through padlocked points 10 miles per hour. 

Through points fitted with 
Dutton’s key lock on the 
straight •*. 25 Ditto 

Through interlocked points ••• 40 miles per hour, 
on the straights 

Thtough facing points where 

the train takes the turnout 10 miles per hour. 

For engines running tender foremost the speed must not 
exceed 5 miles per hour. 

460 (a)* speed of trains must not exceed 10 miles 
per honr at stations where the main or through line is not 
isolated from all other lines.. 

(5). The speeds of trains on the main line and branches, 
etc., is laid down in the working time table. 
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CHAPTER XXIV 

BALLAST TBAII7S. 


Rfuwinir 

.“d Ballast trains not contiiiniiig Ballast ooolias are 

dqrittg^fog. B'^thoiized to be run through from one stotion to another after 
dark, daring a fog or during heavy rain, when protected by 
the presoribed lights but mast not under any oircnmetances 
stop to v^ork on the road. Sach trains should be treated in 
every rospeot as ordinary Goods trains running at 15 miles 
an hour. 


462* A Ballast train containing Ballast ooolies must not 
be allowed to proceed more than 19 miles on its journey to 
destination after sunset, that is, if the station where the train 
would under ordinary oircnmstanoes remain for the night, 
is 2U miles or more distant at sunset, the train can only pro- 
ceed to the tki xt station and not beyond. 


463. No Ballast train shall be allowed to work on the line 
during fog. 


Running 

tbrougb. 


464. A Ballast train, when running through from one 
station to another without stopping on the Hoad, will run 
under the same rulosas a Through Goods train, and in striot 
accordance with the Hystcm of working in force on that part of 
the line on which the train is working, and Avhile giving way 
to Mail, Passenger and Fast Goods trains should not be 
detained unnecessarily. On the Sin^^le line, a Ballast train 
Guard before starting should write across the couLterfoil of 
the Line Clear Authority that he intends going through with- 
out stopping. 


405. When a Through Ballast Train is due to start from 
a Changing station, it should be allowed to leave before a 
Thiough Goods train and not beidnd it, so that tie train 
may experience as liitle delay as possible, as being a lighter 
train than a tliroagh goods it may be expected to get through 
Here quickly. 

463 . Unless intimation has previously been received that 
OodSb.*^ a Ballast train is going to woik on the line, the Station 
Master receiving a “Train entering Section*’ or Enquiry 
message concerning a Ballast train, will assume that the 
train is running through and will treat it as a Ihrough Goods 
train. 


467. When thece is only one Brake-van with a Ballast 
brain it must be so marshalled that it will be in its proper place 
at the end of the tram leaving a station, and the Guard lu 
charge of the Ballast train will be held responsible that this 
is done. 
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468- A Ballast train may, wHen necessary, ^ pnslied by 
tbe engine between stations at a speed not exceeding 15 miles 
per hour* 


469> No Ballast train working on tbe Donble line is to 
retnrn on the same line, to the station front which is started, 
but mnatgo on to the next station and return by the proper 
line. 


470- Ballast Guards are responsible for the protection of 
their trains. 

471- Bloek Huts are* not to he considered as stations by 
Guards of Ballast trains, as they cannot give way to other 
trains at Block Muta. 

472- A Ballast train when intended to stop between Usno of 

stations will run on a Caution Order from the Station Master in ea^tion 
which it must be distinctly staled:— orders. 

(1) That the train is to work on the line between the 

station issuing the Caution Order and the 
next station. 

(2) The station at which the next train is to be passed. 

(3) Tbe time at whi<*b the Ballast train is to be in 

and shunted at that station. 

473« Every Guard of a Ballast train, which has work to 
do or which has dnne work at a station, wil5 send to the Station 
Master a primed advice in Korm E, i.23 stating at what time 
he will be ready to leave and noting on it tbe time tlie advice 
is sent, before detaching the top oof-y of the advice the 
Station Master will note in pencil with carbonic p<per under- 
neath, the time the ndvice is received and that at wl i h his 
reply is t-ent. He will also write his reply stating what ar- 
rangement he has made for the Bidlast train to leave. He will 
then keep one copy and return the other in the book to the 
Ballast Guard. 

474' Station Masters and Ballast Guard must accept 
Mail and Passenger traius running to time unless they have 
received inti in a ti on that they are running late. 

475- Station Masters will be responsible for any delay 
oconriing to an ordinaxy train owing to a wrong time being 
shown on the Line Clear Authority, or order given to the Guard 
of a Ballast train, and should accordingly make libeial allow- 
ance in the cai*e of a train runnirg late for time likely to be 
made up either on the road or at stations, lime made up on 
the road under Locomotive rules may not exceed half a minute ' 
per mile. 
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Adrlse of 
work. 


Ballast 

■idinffi. 


rruteotioo 
of traing 
■tabled for 
the night. 


476 * Oti lihe Doiibto linei a Ballast fci?amtntsading to stop 
between stations will mn on. a written order from the Station 
Master. 

On this order it must be clearly stated at which station 
the next train is to be passed, and the time the Bdlast train 
is to be in that station and sbnnted ; the Guard will sign for 
this order, 


477 On closing work for the night, the Ballast Guard 
after consultation with the Station Master concerned is to give 
the Si ation Master of the station at which he is stablin>; for 
the night, a written application for permission to start at a 
certain time the following day, staling in it where the train 
is going and if working or running through At the same 
time the Ballast Guard is to telegraph to the stations between 
which he intends to work the next day and advise them. 


476. There are Engineering Department Ballast sidings 
at the following stations : — 


Pakur. 

Maharajpur, 

Jamalpur. 

Bodma. 

Mile 195^ Giiidib 
Branch* 

D&miidarpur neaij 

Dhanbad station. 
Jherriah Branch 
mile near! 

Chhota Ambona. 
Manpar. 

Bamsila. 

Jakhim. 


Chunar. 

Naini. 

Allahabad. 

Jhaughai. 

Pratabgarh. 

Oauriganj. 

Bach bra wan. 

Ajgain. 

Hurdwar. 

Pathri, 

Snkbrao River bet- 
ween Saneh .^ad 
and Kotdwara. 


479. When a Ballast train with coolies is stabled at a 
station for the night it must be protected in the following 
manner 

(») The Guard in charge of the train must see that 
all necessary points couneoted with the siding 
on which the train is stabled are correctly set 
against the train, and must then inform the 
Station Master in writing that he has done so, 
and, until the train is re^y to start, 

(ti) if the station is not interlocked, must padlock 
all necessary points connected with the siding 
on which the train is stabled and keep the 
keys in his possession, or 

(m) if the station is interlocked, must tie a red flag 
on the lever handle working the points; and 



Manual fof Engineering DepartmetU. 

Addendum Slip No. 6. 

Page 129, Para .—.Insert a new para:^ 

The inlet points to all sidings in which ballast trains are 
likely to stable at any tixnei should be provided with a hole 
through the stock rail and switch to permit of a looking bolt 
being used for seouriog the points with nut and cotter. 


CfiiBF EKGiBiaR^s Offiob, 

OdlcuttCL^ datid 2Sth F§hrudry 1929. 
W. 0. No. 1206-1,500-4-3-29. 






* Ballait train mtj be itabled in the dead end aiding. 

481* Guards of ballast trains must remain in charge of Sbuuiing 
their trains so long as coolies are in the trucks or any shunting responsi- 
is to be done and they must be espeoinlly careful tliat all the 
coolies are seated on the floor of the trucks while s)mntin<z 
is being carried on. The Guard is responsible that no coolies 
take rest or shelter beneath wagons or close alongside the 
track, and must insist on the driver giving two clear whistles 
at an interval of half a minute as a warning to the coolies 
that the train is about to move. 

482* A Jemadar is attached to every Ballast train whose 
duty it is to take charge of the train at night to see that no 
ooolies remain under wagons, and generally to keep a watch 
on the train. 

483> Eicch train must carry a snflSoient number of 
tarnaulms or tents (Pals) to afford shelter for the night to all 
coolies working on the train. The Engineer-in-oharge of the 
Division is responsible for seeing that suflioieat shelter is 
provided for ooolies. 

484« When the labour on a train is supplied by a con- Labour 
tractor on daily rates of pay, the Guard must muster this obeok, 
labour and send a telegram to the Assistant Engineer before 
8 o’clock each morning stating the numbers present. Should 

10 
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auy change m the nambers take place* in the oonrse of 
the daj, the Oaard should promptly send another telegram 
giving the amended number. 

485< 'I'he Assistant Engineer should take every oppor- 
tunity of personally counting the labour employed on the 
train and cneoking this with the Guard’s telegraphic report. 

483* The Assistant Engineers must bear in mind that 
it is an important part of their duties to see that ballast trains 
are expeditiously and econoniically worked, and ibis can only 
bo done by planning out the work beforehand and seeing that 
this is carried out. • 


lOA 



* chapter XXV. 

station and buildin&s, 

487« No chonkhafc^ are required for elerkBp meniale* 
^quarters and aaoh like sfcnioiures ; a half briok reveal should be 
left; and hooks built in. The jambs for the entire height and 
about 1 foot in width being built in cement* 



488* • Where there is a difficulty owing to damp walls in 
waiting rooms^ <&o «9 a dado of cement plaster with Ironite 
4' — 6" high should be made, 

489. At refreshment rooms sinks with water supply 
should be provided in the scullery for washing up plates and 
dishes. The sink may he made of oement, or of slat'e or of 
wood lined with zino, or of any other material found suitable. 
From the sink there should be a proper escape for waste water. 

A useful type of sink made in concrete is illustrated 
belew. 
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490* A6 waiting toomn tlia windows ahould be provided 
with (ground glass np to a height of about 6 ft, 6 ins, above floor 
level. For bath rooms ell the glasing should be done with 
ground glaas. 

491 Attention is directed to Ohiet Engineer’s Circular 
No. 45, dated 7th July 1899 from which the following para, is 
quoted : — 

** The points noticed should of oouise ha\e immediate 
attentioTi, but in addition to these matters the state 
of the room geneially must be looked to — the walls 
— the flooi — the doois and windows — ^the punkhasy 
*-etc., etc. We do not want luxury in a waiting 
room, but (especially in a country like India) we 
should have neatness, cleanliness and good order. 
The things, if plain, should be good of their kind 
and kept in proper repair, and generally in a fit 
state. 

492 Brick buildings are to be neatly finished and pointed 
Outsioe walls are in no case to be plastered without special 
orders. 

493* Pointing for stone maRonry to be merely a sunk line. 
There is to be no projecting rim or ridge oi mortar, * 

The finish of all masonry and brick work should ba in 
aocoid with the best English style for woik of that class. 
Bengali peculiarities in pointing and fancy plaster work are 
to be strictly suppressed. 

Berm outlet 494. ff noticed that, at some stations, the slope at 
platform back of platform begins at the fence or even inside it The 

fenoinff lesult is that the fcDoe IS difiioult to maintain and has not 

proper support. A berm of 2 feet should always be maintained 
outside the platform fence sketch) and this berm and the 
slope below it should be pioteoted by turfing. 



riatfora wire 495 Where wire fencing is used on platforms, proper 
foBoiiiir. ooimer posts and end posts should be provided {see Chief 
Bnqinerr's drawings Nos, 24340 and 24342) to enable the wires 
to be strained tight. 

Copiinr 496* For copings to new platforms where the stones 

delmied aie of different lengths, they should be sorted out, the 
longest and lest stones being placed opposite the station build- 
ing and the shorter stones towards the ends of the platform. 

Old tank ends of platfotms at many stations on the line 

hnuMfl. iheie aie old arched tank houses which infrinje standard 
dimensions and obstruct the view from the platform along the 
line. Every opportunity should be taken to remove these old 
tank houses , many are out of use and might be removed at 
once. 




4d6* Rail lavel platfonns whm finiAei should slope away 
Item the rails with a fall of 1 inoh iu 5 feet. Where the bank 
is high, however, a new platform will have to elope towards 
the tails when first made, to allow for settlement. 

Raised level platforms should slope from the centre to 
coping whenever possible to allow ready drainages of plat- 
forms. The elope should not be less than 1 in 60. 

4999 Where a platform is at rail level the position of front 
of platforcn is to be marked by a line of dressed stones, 
briok-on-edge or briok-on-end let in fiash with the surface of 
the platform and at a distance o£ 5 feet 6 inches from centre 
of adjacent traok; • 

500- At small passing stations, or flag stations, with rail 
level platfprms, where only a small traffic is expected, the 
platforms may in the first instance be made of an effective width 
of 16 ft. (t. e., 21 ft. 6 ins. centre of tiack to fence) pine the 
berm of 2 feet. The station building must however always be 
set back to the loll distance, t. e., 30 ft. Gins, centre of track 
to nearest part of building when tracks are spaced 1*^/ — 6'" 
centres. 

VoU . — If the track are ipacod less than 15'— 6" extra space mast be 
added to the 39'— 0" to allow for subsequent slewing of track to 16'— 6". 

Joists and Bulb Tee Bars, for roofs* floors and similar 
purposes. 

501. The safe distributed load in cwt'^. per foot run on the 
joists may he taken as shown in Table No. 1. 

Table No. 1. 
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75 

57 

45 
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80*8 
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ai-5 
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502* Before orderiog joiets and bee bare tor floore and 
roofs a plan ie fco be made showing the joists and rafters^ in 
which each room is to be separately studied with a view to 
spacing the joists and rafters as economically as possible. 

503. No stmctnral alterations are to be made to any build- 
ing withont Ohief Engineer’s sanction even when such altera- 
tions might not require sanction on the ground of expenditure 

504. When sanction was obtained to provide screen walls 
to menials* quarters, it was on the understanding that jaffoiy 
work, hutcfui walls an<l other untidy structures would no 
longer be permitted. Hhigineers are ^^^quested to have such 
unsightly additions removed, and not to allow them to bo put 
up in future. 

« 505. Petty repairs to BuildingSi platforms, Staff 

* Quarters, etc. 

(1) Faoh Station or Running Shed Foreman will main- 
tain a potty Repair Book in which he will enter all requisi- 
tions for petty repairs including painting and whitewashing, 
etc. , necessary in any of the buildings or stall quarters nnder 
his control. 

(2) Only repairs and replacements of a routine or petty 
natuie are to be entered in the book, and nothing in the nature 
of an addiiion oi now supply is to bo included. 

(3) Tlio Petty Repair Book will have four columns to a 
page, the first, ( a narrow one) for date, the second (wide) for 
particulars of the work required, the third (wide) for remarks 
by tbo Engineering Staff, the fourth (narrow) for the date of 
com pit tion of each item asked for, 

the book to Engineering Inspector concerned, as often as may 
be necessary, and the latter will be responsible for seeing that 
no entry in the book remaios unreplied to. 

(5) The replies will either be “ will be done ” in ordinary 
cases, or “ referred to Assistant Engineer *' in oases of large 
jobs beyond the resources of the Inspector, or where the 
matter is nob petty and seems to need reference, or “not a re- 
pair ” whore the work cannot fairly be classed as a repair. 
The Engineering Inspector will sign and date the book each 
time he examine it, and will dll up the completion dates of 
any previous items. 

(6) Tiaffio or Loco. Inspectors will see that any petty 
repairs found necessary at their inspections, are duly entered, 
with dates, in the book. And they will only report such items 
to Divisional Superintendent for action when they have been 
entered in the Petty Repair Book and have remained unattended 
to for nn undue time, or have been refused as in para. 5 above. 



(7) Tht AsaWatit iivitl ksitadt tbe VMj 

pair J^ks a(» frequent intetvals. They should rewt any oo* 
necessaiy repairs asked for and should see that thetr inspeotora 
are dealing promptly and oorreotly with requests for repairs. 

They should sign and date their inspections of the PeHy 
Repair &oks. 


Name Boards at stations* 

506* On platforms Name Boards should be t ght angles Kame Board 
to the rails at either end of the platform, painted on both atHtatioia 
aides and ns far badk from the rails as possible. 




r NAMt BOARO 

ISLA*^0 PLATFORM 


RAILWAY LINE ^ 


BAST INDIAN EAILWAti 


Engineering Department Mannal, 
OoRBiasMBUM Slip No. 8. 

Is plaae of the word. “TrsiEo or Lo«o. lospMlora” is 
oIaiuo 6. pun. 505| pxgo 13f> of tb. Gogineoring Dopwriksmt 
IfftTin.!, mtbtUtvio the following word. : — 

"Transportation Inspeotor, Power (P. T. 1.) 
Traniportatton Insp^or, MoTemant (M. T. I.) 
Tranaportation Inspector! Conunen^u (0> T. 1.)* 

Caiir Bhoisiu’s Omoi, ') A. 0. DUNSDOV, 

CMomUa, dattd 28ii(I May 1929. ) for Ohief Bngimtor. 


W. O. No. 742—1800—344^89. 
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CHAPTER km 


COLOUR, WABfl AND PAINT. 

lt*bdt.td 606 . Tte standard eolonis to be used on this Railway fop 

solours. station baildinge, platformst doors, eta., shall be shades of 
yellow ocbre. For paint there will be two shades and for 
' * oolonr wash one shade. 

The constitution of the paint and oolonr wash is as 
follows:— 


Colour wash. 

One eoat of whtts wagh and two coais of colour wagk 



are standards 

Colour coat. 



Chalk 

••• 

... 5 lbs.] 

^ Covers 

Glue 


... 2 ozf. j 

1 lOOS.I 

Yellow ccbre, dry 

Faint. 

... 1 oz. J 


Dark jpamt.— Approximate quantity for say one gallon 
mixed paint. 


.ink for 
wood works 
und Steel 
! Btruotures 
I not girders. 


Yellow ochie, dry 
lied oxide, dry 
Burnt umber, dry 
White lead, mixed 

Boiled linseed oil 


••• 5 lbs. 

... 11 OZB. 

^•0 d OZB. 

1 lb. ^ 
O. q. pt. 
...1 0 IJ 


Covers 
300 S.ft. 
2 coats 
which is 
standard. 


TAght paint , — Approximate qoantity for 1} gallons mixed 
naint. 


White lead, mixed 
Yellow oohre, dry 
Bnrnt umber, dry 
Bed oxide, dry 
Boiled linseed oil 


20 lbs. 

11b, 


02. > 

li : 

gallon.J 


Covers 
450 S ft. 
‘2 coats 
which is 
standard. 


One gallon mixed paint will cover 300 S. ft. two co^ts. 


Paintins stsel 
wcrk on 
girders. 


For painting bridge girders and other iron and steel 
strnctnrf 6 red lead and boiled linseed oil should I e mixed in 
the proportion by weight of 4 parts of red lead powder tp 1 
part of boiled linseed oil. Mixed in these proportions it will 
be found practically that one gallon of mixed paint requires 
28 lbs. of red lead powder and three quarters of a gallon of 
boiled linseed oil. The paint is to be well ground in a paint 
mill immediately before nsing. 

\ No other paint is to be need on bridges. 



The oil and fed lead should oonfom to the following ^ 
apecifioations 

Hed Lead --'Red lead is to contain at least 25 per cent. Speoifioation. 
of lead peroxide and not more than *5 per cent, of foreign 
matter and is to be free from all oiganic ooloiiring matter* 

Linseed Oil 

• • 

Boiled (double*boiled) : — 

The oil is to be prepared from gennine linseed oil and tho 
necessary driers only. On analysis it is to give 
results between the following limits : — 


Spaoifio gravity at 30® 0. /30® C. 
Saponification value 
Acid value 


...•229— -941 

... 189-196 

. not more 
than 6‘0 


A glass plate coated with the oil will be suspended in a 
ver ical position until the oildrhs. This test will 
be cnrried out in the shade and under free oironlation 
of air. The oil should dry within 8 hours and give 
a firm, elastic film free from sliekiness. 

Immediately before repainting ir n and steel work the 
old painted surface must be thoroughly cleaned to remove all 
loose and perished paint, and the prepat ed surface must be 
examined and passed by an Inspector before repainting is 
commenced. The nse of oa uaiio soda for oleani ng bridges shou Id 
be forbidden. To ensute adhesion to the prepaied surface hot 
boiled oil is then to be applied while the surface is cleau an 1 
dry and before auv oxidation has bad time to commence. This 
is to be followed by two coats of r d lead paint. The coat of 
hot boiled oil and the first coat of paint must both be dry and 
hard before the next coat of paint is put on. Painting is not 
to be done during the rainy season or when there is any 
moisture on the surface to be painted. If possible it should 
be done while the surface is waim fiom sunshine. 

The surface covexed per gallon of oil paint is as follows 


Material. Volume. 


Square feet. 


Ist coat. 


2nd coat. 


Boiled linseed oil 1 Gallon, 
(new pigment.) 


Paint 


1 


••• 


450 


720 


in 


A record flhonid be kept in the Distriet or DirieionAl 
Engineer's Office of the dates of paintincr iron and steel 
bridi^es and straotnres and the kind and quantity of paint 
need in eaoh case, and these dates should be recorded on also 
when each span is repainted in white lettering. 

609. New brick work is not to be colour washed. 

510. In wood work the frames will be of the darker wlonr 
and panels of the lighter. In ironwork of roofing the lighter 
colour will be need picked out with the darker shade. 

• 

511 When repainting a building or on any new work 
these colouis must always be used in future. Thorough 
repairs to buildings are to bo considered triennial as a rule. 

(a) In painting stations palings the supports and hori- 
zontal members snould bo painiod with a darker colour and 
pales with lighter colour. Alternate light and dark streaks 
should not be employed any where. 



CHAPTER XXm 

WEiaHBKlDQES AND CBANEA 


512* Water in the sump must be removed by Ihe Traffic 
staff, but in oases where no pump is provided for that purpose, bridges ^ 
the Ferro acent Way Inspector at the reque-t of the Weigh •• 
Olerk will remove the water. 

513* In the construction of weighbridge pits natural 
drainage should be secured if possible. When this is not pos- 
sible every care should be tajcen to make tho pit as water tight 
as possible. The concrete in the floors and the masonry of the 
waUs should be built in cement or waterproofing s) 1011 Id be 
applied to the outside of the walla. It is not usually sufli(*ieiit 
to plaster the inside walls with a coating of oenient. Care 
should also be taken that surface water does not make its w<iy 
down into the pit. 

514. Cranes must always be worked by trained sets of men Working ot 
under a properly qualified craneman. When a crane is lent 
hj one Department to another, it nmst be accompanied by a 
duly qualified craneman and worked under his directions, tho 
remainder of the gang being found by the department using 
the crane such department being held responsible that tho 
crane is worked only under these conditions. 

515- The man in charge must thoroughly examine tho 
crane and is responsible that the Balance Box is properly iillod 
and adjusted before any lifting is commenced. 

51^. The Balance Boxes should be filled with cast iron 
blocks of uniform size, having their weights stamped on them; 
and not with odd lumps of oast iron scrap. Balance Boxes nof 
at present properly fitted should bo properly i arm shed as soon 
as practicable. 

517« The V eight in the Balance Bux must on no account 
be reduced when lifting light loads, but must always bo kept at 
its maximum. The boxes must also be fixed at tho (>nd of 
the trail. 

518- Should the weight to be lifted exceed one-half of the 
total weight tho crane is guaranteed to lift, the truck must 
be secured to tho rails by “ claws *’ with which ail (Tancs 
must be fitted. 

519. The ** claws’* or ** grippers ** must grip the rail and 
must each be secured by a one-inoh bolt and nnt. Tho scissor 
style and the gripper with inclined planes and slidino; bocuring 
band are useless. Cranes at present so supplied should be 
refitted. 



The oranee mMfe be sapplied with Jevere, straps foi* 
whioh are already provided. The levers oan either he support* 
ed with stmts if used on the side the weight is suspended, or 
they can be secured to the other road, if used on the opposite 
side, due precautions being taken to block the. line so used, 

521- Cranes, except when actually engaged in lifting 
operations are not to be moved until the jib has been placed in 
line with the truck, and the jib must be lowered unless se^'ured 
by the cams or other permanent gear so that it cannot get adrift, 

522> The jib, when travelling, mnst whenever practicable 
point towards the rear of the traiju. If^xcept in urgent cases, a 
crane mnst not be allowed to pass a turntable station with tbe 
jib pointing in the direction the train is mnning. 

523* Cranes must be inspected every six months, when 
their maximum lifting power must be tested and all necessary 
repairs executed. The chains mnst ordinarily be annealed 
every two years ; those in nse on He lief train oranes must be 
annealed once a year. 

521. All oranes must have their lifting capacity, and the 
size of the chain to be used, conspicuously painted on them. 

525. Special care must be taken that the crane in working 
does not foul any adjoining track or that if fouling is unavoid- 
able that this track is adequately protected by flags in the 
prescribed manner:— 

(a) Cranes mnst be properly secured when work is 
finished. 



CHAPTER XXVnCL 

OIIi INSTALLATIONS. 


526- Generally speaking sites for oil installations should 
fulfil the following conditions : ^ 

(1) They should le as far away from goods sheds 

and stations as possible. 

( 2 ) They should be so fixed as to be conyeuiently 

sorired by a siding from whioh the oil wagons 
can be unloaded and by a road 'Vf^ich can be 
used for removing the oil. 

(8) They should be so fixed as not to interfere with 
any future extensions of the station. 

(4) They should be sufficiently far apart from each 
other, or be so protected, as to remove all 
possibility of danger should one installation 
take fire. 

5?7« As regards condition (2) the installation may be 
fixed near some traffic dead end, the use of which for stabling 
the oil wagons while being unloaded will not interfere with 
the general working of the station. If suoh a siding cannot be 
found even though one exists already serving existing oil ins- 
tallations, the provision of a special siding will be necessary. 

528. Ill a-ll oases however it might Le noted that it is not 
essential for an Ini^tallaition to be quite close to the sidings 
as they can be served by a pipe line, provided the point of 
discharge from the wagon is not more than 610 feet away 
from the Storage Tank. 

529. Lessees of Bulk Oil Dep6ts must pay the cost of 
making approach roads to their installations if suoh do not 
already exist and must also pay rent for the land occupied by 
the said road. 

530» There are definite distan-'es prescribed in the *‘Bal6s 
for the Storage of Petroleum and Dangerous Spirits within 
which no buildinjit must be erected adjoinin'^ an Oil Installa- 
tion. These rules must be rigidly adhered to. 

531. The area of land which is leased for the purpose 
of the Oil Installations and on which rent is to be paid is the 
area within the prescribed limits and not merely the area 
oontsined by the enclosure v all of the Oil Dep6t« 
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CHAPTER XXIX. * 


3RASS AND PttOlT IN STATION COMPOUNDS. 

The following are the rales in regard to grass and frait 
in Station Oomponnds : — 

532. A station compound is defined to be a maximum 
distance of 500 yar^la on each side of the centre line of the 
station. The area within which grazing will be allowed is. in 
the case of stations, the wide poition of the station yard only ; 
and, in the case of block huts, a distance of two telegraph 
poles from the centre of the block liut. 

• 

533. At all stations except those enumerated in the next 
para, the Bail way Staff are allowed to graze their cattle, 
provid(d fhey are securely tethered^ within any pait of the 
station compound, no animal when at the end of its tether to 
be TV ithin ] 2 feet of the rails. 


534. No cattle are permitted to be grazed within the 
station compound at the following stations 


Howrah, 

Hurd wan. 

Ondal. 

lianoegange. 

Asansol. 

Sitarampnr. 

Uhanbad. 

Knsnnda. 

M adhupur. 
Jhajha. 


Bampoi e Haut. 
Sahebgunge. 
Janialpur. 
Lnokeesei ai. 
Ifokamc h. 

Gja. 

Patna. 

Bankipore. 

Dinapore. 

Bnxar. 


Moghal Sural. 
Mirzapur. 
AHahabadr 
Cawnpoi c. 

1 uiidla 
Shajah mpnr. 
Ba» eilly. 
Aloradalnd. 
Lhaksar. 
Debra Dun. 


535. The Railway staff who have cows may reoeive a 
grazing pass for a certain number of cattle in charge of a 
Qowallnhy ” who w ill hold the pass as his authority, and 
this pa*^h must be shown on demand to the contractor who 
has purchased the right to cut grass or to the employes of 
the Engineering Depat tment in charge of the Railway 
property at that Station. The Grass-Oontraotor and the 
Superintendent, Way and Works, should be advised of the 
number of cattle allowed to graze ai each station and also of 
any alterations which may be made from time to time in the 
number, and on the back of snob pass the number of cattle 
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should be shewn in bold yeinaonlar dsuros.^ If in any oied 
there are Ibree oows belonf^ing to the station staff the pass 
should be given for fonr, so as to allow a margin for fresh 
acquisitions and births, but the number of cattle for which 
grazing passes will be issued will be left to the discretion of 
the Divisionnl Superintendent. 

536. Grazing passes wiU be issued by the Divisional 
Superintendent only, wbo may, if heoonsideis it desiiable, allot 
such less distance than that mentioned above, as he may 
consider sufficient to give grazing ground for the use of the 
persoi a mentioned. These passes should clearly iudioate that 
they entitle the^boldeis to grazing rights only, and not to the 
right of cutting grass or of preventing the Qrass-Contraotor 
from cutting grass. 

537* ^o cattle are allowed be graze outside station 
limits and the owners of suoh cattle found trespassing may be 
prosecuted. 

538. The cutting of grass by Railway servants except 
when ordered to do so by an Engineer is strictly prohibited. 

539. When the gra^s, or any portion of it, in the Rail- 
way boundary is let to a Gontraotor, a clause should be inserted 
in the agreement with him to the effect that, in the event of a 
servant of the Administration being detected removing snob 
grass, redress must be sought, not through tho Police— *making 
over the case to whom will render the contract void — bat 
through the Divisional Superintendent or Engineer-in- charge. 

540. The charge of all trees and shrubs within Railway 
boundary is in the hands of the Divisional Superintendent, 
and all fruit and other produce of such trees and shrubs will 
be dealt with as the Divisional Superintendent, or Engineer- 
in-chaige may direct. 



CHAPTER XXX. 

Rules for testing eyesight. 

The folloTving Rules are given in Agent’s Oironlar No. 451 
of 13t<fa January 1926. 

541. No one aball be employed on duties connected with 
the working of trains and signals until he has been examined 
for colour and night blindness and pronounced to possess normal 
colour Tision, to be free from night blindness and to be fully 
competent as tcgards eyesight fox*^ the efficient performance of 
his duties. The tests and re- tests of eyesight shall be con- 
ducted in accordance with the following rules:— 

L— Examining OfficerSs 

(а) All District Medical Officers. 

(б) Assistant Burgeons when doing the work of 
District Medical Officers. 

II.— Classification of Employment. 

For the purpose of Tisual requirements the stafE should 
be divided into 3 classes. 


CLASS A. 

Staff employed in duties actively oonnected with the 
movements of trains and the recognition of signals ; these to 
be further divided into two grades. 

Grade 1 — To include employees requiring the highest 
irisnal capacity, v/s.:— 

Drivers (including Motor Trolly Drivers), Firemen and 
other foot plate staff. 

Sbnniers. 

Steamer commanders and others employed in navigat- 
ing steamers. 

Grade II. — ^To include employees requiring normal com- 
bined vision consistent with a refractive error, rt* ' — 

^ Commercial. 

Transportation Inspectors "j Power. 

Movement. 


Signal Inspeotora. 
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CkiardA. 

Omijier Gnardo, 

Assisfcant Station Masters* 

Brakesmen, 

Pilot Guards* 

Pointsmen. 

Si^itchmen. 

First class Oatemen* 

Cabin and Signalmen and all Sbnniiwg' ataiTm 
Station Masters. 

Y-ird Forenten. 

Yard Masters. 

Assistant Yard Masters, 

Platform Assistants. 

All Engineennfr staff on permanent way, with 
tbe exception of those noted in VI 1. 

CliASS B. 


To include e oployees whose duties are not intimatelT 
connected with tbe working of trains but which 
call for ability to observe eorrectly the movement 
of trains and signals such as — 


Transportation Inspectors (Stock). 

Banning Shed, Foremen. 

Assistant Shod Foremen, 

Drivers in Charge. 

Fitters in Charge. 

Depbt ^tore Keepers. 

Electricians. 

Inspectors of Works. 

Assistant Inspectors of Works^ 

Motor Lorry Drivers. 

Train Examiners and Assistant Train Exa- 
miners. 

Trains Clerks. 

Number Takers. 

Lampmen. 

blip and Flood Watchmen, 


and othra* staff who, by roason of thoir ooonpation, shonld. in 
the opinion of their Departmental Offioers, be sent for TiBnal 
examination to tha Medical Officer, 

11 
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CLASS O. 

To inolade employees whose duties are entirely nncon- 
iiecied with the moveiuont of trains and whose 
visual capacity is such as in the opinion of the 
Hail way Medical Examiner is sufficient for the 
efficient performance of their duties. 


III. — Sequirements on first Appointment* 

When it is proposed to engage a man» the class of post in 
irhicli he will be first employed wjU he intimated to the 
Medical Oilioer on !Form O. lOL After e'uinining him in ac- 
cordance with paras. IV- A or IV-B, the Medical Officer will 
certify whether his eyesight is sufficiently good for him to be 
employed in the class intimated. 


IV. — Tests on first Appointment or promotion to 
posts of each class- 

A. -For CJoFs A Posfs . — A clear certificate will be re- 
quired under the following conditions; — 

(а) Spectacles for distant vision are not allowed* 

(h) Strabismus (squint) or any defective action of 
the extoricr muscles of the eyeball will <lis- 
qualify a candidate 

< c) To deteriuine the visual acuity. 

(i) Each eye shall be examined separately* 

The Arm^ dot test will be used* 

(d) To determine the colour sense, a candidate must 
pass the following tests . — 

(%) Holmgi*en*s wool test. 

(tt) William’s lamp test at a distance of 20 feet in a 
dark room or at night. 

-If. For Class B. Posts 

(flr) Spectacles are allowed up to a total of D. for 
Ta 3 opia and myopic astigmatism and 4’0 D. for 
hypermetropia and hypermetropic astigmatism* 

(б) Eyes to be examined separately and a greater 

ei ror than this in either eye to disqualify^ 

(c) Aa in para, lY-A (d)« 



V. — Re-tests for reteation in posts of each class. 

Re*examiaation of emplojees in classes A and B. 

The eyesight of all employees in class A (i), and (it) and 
in class B shall be re-tested as follows : — 

(а) Every third year up to the s^e of 45 years and 

thereafter anDnally, or at such shorter intervals 
as mfiy be considered necessary by competent 
authority. 

• 

(б) Before resumption of duty after meeting with an 

accident or after any illness liable to affect 
the eyes. 

(o) Within one week after any neglect of signals 
whether resulting in an accident or otherwise. 

The eyesight of all employees in class C shall be re-tosted 
after any illness affecting the eye and as required by competent 
authority. 

Spectacles for coixection of t^isbant vision shall not be 
allowed for employees in class A Grades (i), and (ii)i before 
the age of 45 years, after wh^oh age spectacles may be worn 
if recommended by the Examining Medical Officer, pri)vided 
that an Employee who has been authoiised by a Medical 
Officer to wear glasses before the publication of these rules 
may continue to do so, but must be re-examined annually. 

Cases in which on examination or on re-ex aminat Ion the 
authorised examining officer is of opinion that the standard 
reached by the candidate is sufficient for the particular work 
on w hich he is engaged when this does not come up to the 
Standard laid down, may be referred to the Chief Medical 
Officer. 

An emploi ee who is permitted to wear spectacles by the 
Examining Medical Officer will be requiied to provide himself 
with two paiis of such spectacles and to always wear spectacles 
while on duty. 

Note. — When an employee ia sent for » re-test in eyesight^ the Medieal 
Officer must alivays be informed on Form G. 101 the class in which the 
employee is orking. 


VI-— Record of tests and re-tests. 

A careful record should be kept of the results of all tests 
and i^e-teats and the original Medical Offioer^s reports of these 
shall be filed so as to be available when necessary. 
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VII.— Parmanent^way Gan^oneiiy Gate-keepers^ 
Trolly and Signalmen. 

In Tiew of the diifioalties experienced in examining 
Permanent- way Gangmeu^ Gate-keepers, Trolly and bignalmen 
aocoroing to the above detailed tests each employees, exclusive 
of mistries and mates should be put through the following 
teats by a responsible railway sabordinate. These tests apply 
to initial as well as periodical examinations : — 

(t) A^bility to distinguish a standard test lamp at 50 
yards distance on a clear night, and to state 
whether the colour is red, green, or white> 

(fi‘) Ability to distinguish and name a red, green, or 
white signal dag at 30D yards distance on a 
clear day. 

(ftVO Ability' to distinguish the position of a Model 
Signal Arm one foot long and 2 inches deep at 
a distance of 300 yards daring the day. 

Any Permanent- way Gangman, Gate-keeper, Trolly or 
Signalman who fails to pass such tests successtully should then 
be referred to the Medical Officer for a test as laid down in 
these rules. 
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* CHAPTER XXXL 

TBESPASSEBB. 

542. All trespassers should be warned o£F and, if the 
practice is persisted in, handed over to the Polioe if practi- 
cable. 

543. When A person is run over between stations 

and life is clearly extinct, the body should not be moved more ^ 
than is necessary to clear the line, until after arrival of the way servant 
Police, bnt should l>e left in charge of a Lineman, Gateman, 
or village Chowkidar, if aviulable. If there is no one available 
it may be removed to the nearest gate-lodge ; bat in either 
•case the following partionlara should be not^: — 

Position of body on line. 

Blood stains on ballast or engine, extent of injuries and 
whether seemingly inflicted by a train or other- 
wise. 

Position of any clothing, Ac., found on or near the rails. 

These particulars should be made over to the man 
placed ir charge of the body^ to be given to the 
Polioe 0 dicer when be arrives. 

1C life is not extinct, the person should be taken to the 
nearest station wheie medical aid can be ananged 
£or^ 
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OIAPTER XXXn. 

CHIEF ENGINEER’S ANNUAL INSPECTION. 


544* The following insiractions are to be obeerYed with 
a view to facilitate the disposal of basiness: — 

All Engineers and Engineering Inspectors should join 
the Inspection Special at the commencement of 
their charges and leaVe the train at the end of 
them^ and Engineers should travel in the Inspec- 
tion carriage and Inspectors in the 2nd class 
carriage or brake van. 


545. Engineers must repoit to Chief Engineer before 
leaYiiig tbe train and Inspectors to their Superintendent, 
Way and Works. 

546L Sleeping accommodation is provided for all officers 
(below the rank of Deputy or Divisional Superintendent is 
provided in a 1st class bogie carriage), and they need not 
make any arrangement for meals as a Restaurant Car will 
travel with train throughout the Inspection, and provide 
all meals at a charge of Hs. 5 per diem, Chota Hazri, 
BreaUfast, Lunch, Tea and Dinner. 

547, Eor each da.y’s work tbe Senior Superintendent, 
Way and Works, should ascertain on the evening of the day 
bt fore that all arrangements have been properly made and 
that the Operating Staff folly understand the details of the 
piogramme to be worked to, so that there may he no un- 
necessary delay in regard to crossing or passing trains or 
due to goods trains having been allowed to occupy the line 
when the Inspection Train is due. The Senior Superin- 
tendent, Way and Works, should also ascertain the evening 
before that all arrangements have been made for a punctual 
start next morning, so that there may be no delay owing to 
carriages having to be attached oi watered or other opera- 
tions having to l>c uzidertakeu just when the train should be 
ready to start. 



54B. On e&oh Division the Senior Soperintendent, Way 
u and Works is to have with him the following drawings and 
papf 1 * 2 ! : — 

Index plan and sectioiu 

Ferio Plans of all important stations. 

General Ferro prints of principal works in progress, 
Diagramatic report of works in progress. 

Bridge Kegistcr. 

Flood Register. 

Permanent Way Register. 


And any other ferro drawings or papers likely to bo 
wanted. Those drawings and papers to he arranged and 
marked in a suitable manner for leady reference. It would 
generally be convenient to have an intelligent dranghtsinan 
in charge of theso papers. He c»n sit in the Draw'ng Olfice 
of the Inspection Carriage and be ready to prod nee pdipets as 
required, 

Tiaciij^s aro oot to be taken on the Inapectiou Speoiai 


549. At the commencement of each day’s work fclie Senior 
Superintendent, wy and Works or Distiict Koginter should 
show the Chief Engineer the report of works in progress 
on the length to bo traversed daring that day, and settle 
then what works are to be inspected, and at wliat jitaces 
the train is to be stopped for this purpose, dh Eiigincir 
concerned should himBelf go over the report carefully be- 
forehand and mark those works which he intends to select 
for inspection. 


550. At the commencement of each fresh length of u 
Permanent Way Inspector, the Supoi intendent, Wny and 
Works, is to bring forward the Bridge Register, Flood 
Register and Permanent Way Register for that length. 
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551— 555- A.11 noiea regarding Engineevmg matterB in 
his charge and orders of Chief Engineer, will he made by the 
Senior Superintendent, Way and Works or District Engineer 
concerned. Immediately after the Inspection of his charge 
he is to write out the Inspection Report for his charge on 
the basis of these notes anl send this report to the Chief 
Engineer's Office at Calcutta for snob action as may be 
necoBsary. This report ih nob to be a mere copy of the notes, 
but is to be written out fully and completely iu the usual 
style for such documents. It should, if piuctioable, be written 
out day by day during the inspection while the facts and 
details are fresh in the writer’s memory. Although actually 
written by the Senior Superintendent, Way and Works, or 
District Engineer, the docnment will nominally be the Chief 
Engineer’s report and should be worded accordingly. 
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• CHAPTER XXXIIL 

SANITATION AND MEDICAL. 


556. The OfRcers of the Engineering Department ax's Componnda of 
instructed to remove any cattle found in atation compounds bungolow* 
nntethered and impound them and the owners can also be “^datotioni. 
prosecuted. 


557. Cattle are to be kept in the compounds of Railway 
bungalows only when tethered. For each case of in- 
fringement of this rule a fine not to exceed Re. 1 is to be 
inflicted by the Division Officer on the occupant of the bunga- 
low, and the occupant is also to bo charged with the cost of 
any damage to Railway property or to the property of his 
neighbours from cattle being at large. The rale is to be equally 
enforced whether the ooTiipound in question is fenced or 
unfenced. 


558, A nimala other than cattle may be kept in Railway 
bungalows or compounds only subject to such rules as may be 
made by properly authorized persons in regard to each station. 
Such rules may prohibit animals being kept of a kind or 
number such as to be a source of annoyance to others than the 
owner, or such as might lead to insanitary oonditioiis. The 
rules need not be the same in every station and in many oases 
the necessity for making them may not arise. 


559. The person authorized to make the rules referred to 
is the Divisional Superintendent. 


560. Wheie a Sanitary Committee exists it will he one of 
their duties to bring to the notice of the Divisional Siiperinteii- 
deui where such rules are c msidered necessary. At any station 
any individu'il resident may apply to his superior officer for 
rulen to be put in force 

56L The Agent authorizes the Bnperintendent, Way and 
Works, or the Assistant Engineer in charge of such compounds 
or quarters, after having given reasonable notice to the 
person or persons in occupation, to take action in respect 
of any eompounds or qnartera which may be neglected and 
dirty and have the same cleaned by the staff of his department, 
reporting the cost to the Divisional Superintendent with the 
name of the occupants responsible for the neglect, 

562. Such cost will then be recovered fiom the occupants 
by demand, or, failing this, by deduction from pay bills on the 
, first opportunity. 

12 
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Diiiafeotiiig 563. Qnic^k lime, alnni and permanganate of potassium 
Walli. have been decided upon as the leant expensive and most effective 
disinfectaiite that can be used for the pnrpose. 


The agents selected are perfectly harmless to men and 
animals when used in the prescribed manner and quantities. 

564. When lime is chosen it oogbt to be perfectly fresh ; 
the freshness being tested by putting a certain quantity of the 
lime into a little water. If the water boils the lime is good. 
As to the quantity required the proporiion given is two parts 
in a thousand, and may be found thus : — Multiply the diameter 
of the well in feet by itself and by the depth of water. 
Divide the product by 10. The result gives the number of 
pounds of lime that have to be added to give a proportion of 
two parts in a thousand.” For an hour and half after the 
lime has b^sn added, the water should be well agitated to 
ensure a thorough mixing ; this, it is suggested, can be done by 
the Persian* wheel or with a rope and bucket; in either case 
the water being poured back into the well and oare being taken 
to thoroughly wash the inner surface of the we 1 with the 
mixture of lime and water. The process is to be repeated in 
a day or two ; and when the water has cleared, it may be 
safely used. If alum is used, it ought to be finely powdered 
and then added to the water. The process is the same as in the 
case of lime. The quantity of alum required is to be calculated 
at the rale of 125 grains to each cubic foot of water in the 
well. The square of the diameter of the well multiplied by 
I and by the depth will give the number of cubic feet. The 
pro(*eb8 tc be employed in disinfection by the use of permanga- 
nate of potassium is as simple and as cheap as that for the 
other two. Potassium Permanganate should be added in 
solution and not in solid form. Sufficient of the salt should 
be added to give the water a fainr, pink colour; for ordinary 
wells from one to three ounces is considered enough. “ The 
salt should be added in the evening,” directs Mr. Hankio, 
“so that the water may be left undisturbed as long as 
possible ; in from 24 to 48 hours the colour will have dis- 
appeared from the water, and the well will then be fit for 
use.” 

TMtmratof ggg^ Avoid all strong purgatives when cholera is known 
andTchrfera. he about, also food which is apt to set up diarrhoea, such as 
* bad fish, over-iipe fruit, cucumber, tinned food and impure 
drinking water, aho water from viussuks should not he drunk. 
It is strongly advised that during an epidemic of cholera all 
milk and drinking water should invariably be boiled for at least 
ten minutes. After water and milk have been boiled they are 
to be kept in clean covered vessels. 

506. Meat and food are to be covered to keep off flies, 
which frequently convey the cholera germ. 
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567* Dnrifipf an epidemic of cholera every cAse of diarrhoea 
should be treated as though it were the diarrhoea of the early 
stage of cholera until medical assistance is procurable. 


568* When an adult is attacked with severe diarrhoea or 
eholera, 25 or 30 drops of chlorodine should be given at once* 


569. One further dose and no more, of 25 drops maj be 
given one hour later, 

570 If the patient be^a child* the dose should not exceed 
0-1 yi-ar 1 drop, 1-2 j^ars 2 drops, 3 to 5 years 5 drops. 6 to 8 
years 7 drops, 8-12 years 10 drops. 

571- Should the patient be collapsed, or in state of great 
prostration, no chlorodine should be given, 

572. T»ie Cholera pills and drops made at the Allahabad 
Medical Depftt are excellent and should be nsed as follows.-— 

573 Two of the cholera pill§ should be taken with an 
interval of half an hour betwe"*^ each. 


574. A quarter of an hour after the second pill has been 
taken the Cholera drops should be given. The dose is ten 
drops in a table-spoonful of water, and it should be taken 
‘every quarter of an hour.* Whilst the drops are being given 
bottles containing hot water or hot bricks should be placed 
in the armpits. 

575. To relieve vomitting and thirst, a lai'ge mustard plaster 
should be applied over the pit of the stomacii and kept on 
30 minutes. Small pieces of ice. and doses of a table-spoonfnl 
of w ater, which has been boiled, or soda water, should be given 
often. The patient should be kept strictly on his back, and 
very quiet. 

576. Cramp should be treated by hand rnbbing either 
with ginger powder, or a little turpentine. 

577. Vor retention or stoppage of urine encourage the 
patient to drink plenty of cold or barley water, and apply a 
mustard plaster over the loins. This is only to be done 
when the patient has passed out of the stage of collapse. 

578. The diet should consist of thin soup, arrowroot and 
milk, in small quantities, and even these shonld not be given 
until the patient haa recovered from the stage of collapse. 
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Conservancy rules as under mast be strictly enforced 

579- vomit and motions from cholera patients shonld 
be disinfected, with the least possible delay , with from one or 
two pints of a 1 in 1,000 solution of Bichloride of Meronrj, 
which is to be poured over the vomit and motions which ahould 
then be buried at once in a trench of earth 4 feet deep far 
away from any well or river and not thro» n on the dust heap, 

580- All clothes, towels, sheets or other fabrics soiled by 
the vomit or motion also the straw in cholera huts should be 
p-omptly burnt. If the patient has only one set of clothes 
they should be disinfected in the above solution and then 
boiled for half-an-bonr. Mattresses^ should be burnt. Dhoolies 
should be washed thoroughly in tho Bichloride solution and 
kept in the sun for 24 hours. 

581. When cholera appears among a gang of coolies or 
pilgrims at stations they should not be allowed to encamp on the 
platform or in the Railway goods shed, but should be sent at 
least 200 yards from the Station, and their camping ground 
changed daily. No Lotahs from beside cholera patients should 
be dipped into wells. A high caste man should he put in 
charge of the well and made to draw the water for all the 
camp with a clean dole, 

582. If a case of cholera be found in a train, the patient, 
whether employe or passenger, should be removed either to 
the camp, contagious diseases hospital, or cholera hut, or he 
should be placed in the shade, right away from the Hailwaj 
station and the station well. Daring an epedemic of Cholera 
all wells should be disinfected at least once a week with 
Permanganate of Potash. 

583. Cholera drops and pills are snpplied to every Station 
Master throughout the line. 

584. All latrines, after an epidemic of cholera, nre to be 
scoured with boiling water, and lime washed, brick latrines 
are to be tarred. 

585. Foremen, Station Masters and Inspectors are to 
report by wire to the District Medical Officer any case of 
cholera occurring at their stations. 


586. It A Hindu, the body should be completely burnt 
an iaolatid place at least half a mile away fiom the 

Of bodies in station, 
oases of death 
from eholera. 

587* If Muhammedan, the body should be borried at 
least 6 feet deep and covered with quicklime. The place of 
burial should be well away from habitations and sources of 
water supply. 
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588. Of •the varions schemes that have been put into Pfooaptions 
operation for the eradioation of Plague, the most sucessful 
appears to be that which has for its object the extermination 

of rats, and the introdnotmn of this process at the Railway 
Collieries at Giridih having been attended witli the most 
gratifying results, it may be extended elsewhere nt station 
where Plague is prevalent. 

589. The following is a summary of the ineasuies adopted 
at Giridih and are those which should he adopted as fur us 
local conditions allow : — 

i. The rats are brought in the cages in w^hich the;^ 
are cought twice a day morning and evening. 

li. The cages containing the rats are then completely 
immersed in water and perohloride of mercury 
kep^ in a wooden cask. This drowns the rats 
and disinfects the cages. This operation is 
done near a large fire — a boiler furnace for 
preference, one being always at hand on the 
Collieries. 

iih Rougli wooden boxes are provided of suflioient size 
tu contain up to 24 rats One of these boxes 
is placed on a shovel in front of fire. A little 
jute is placed in the box, for tlie fleas to nestle 
on. as it has been found that the fleas are 
more difficult to drown than the rats are, and 
they leiive the cold body of the drowned lat, 
and to prevent them hopping on to the persona 
handling the cages, jute is placed tiiere to 
attract them. 

iv TTie cages are then taken out of the Perchloride solu- 
tion. The door atone end of the cage is open- 
ed, and the rats dioppei into the wooden liox 
and with as little delay as possible th^ box 
containing the dead r.its and fleas is thrown 
into tiie lire. 

V The cage is then baited and banded over to be used 
again. 

vi. Handling of the rats is strictly prohibited. 

590. The main precaution to be obseived is to ensure that 
both rats and their fleas ahall he promptly destroyed on their 
submersion in the Percloride of Mercury batli, the strength of 
which should be 5 drachms jsi 2 gallons of water. No acid 
should be used, as it would osribde the rat traps. 

The Controller of Stores will supply the necessary rat 
traps. 

13 
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APPENDIX A. 

Table of weights for calculating freight of varioue 
classes of materials by Ballast train. 


100 C. ffc. Ashes 

... 78 maunds. 

1,000 Nos IMcks 

... 03 

»» 

JOO 0. ft. Brick ballast 

... 76 


100 0 ft. Brick bats ... 

... 74 


100 0. ft. Cement 

... no 

»» 

100 0. ft. Coal, dnst ... 

... 


100 C. ft. Coal, steam... 

... 68 


100 C. ft. Laterite 

... 70 


ICO C ft. Lime Sntna (slaked) 

... 57 


100 C. ft. Sand (dry) .. 

... 115 

>» 

100 0. ft. Soorkhee ... 

.. 83 

fi 

100 C ft. Stone ballast (trap) 

... 100 



Itcirt Ko. 4310 1,500- !)-l-28. 








